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a measure of importance — 


Huang Ti, a Chinese Emperor, according to legend, led his troops to victory by 
‘South Pointing’ Chariots, which pointed south irrespective of the chariot direction. 
If true, this meant that the Chinese knew about differential gears some 1600 years before 
they were rediscovered in Europe ! On the other hand experience, technical resource and modern 
production techniques within the integrated U.G.I. group have evolved meters built upon 
known sound principles—such meters offer prolonged accuracy throughout a long life. 
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Like many other Steel Manufacturers, 
Messrs. Stewarts & Lloyds Ltd., have 
installed ‘‘Visco” Patented ‘Reciprojet’ 
Self-Cleaning Air Filters. The photograph 
shows three of these filters, each 33,000 
c.f.m. incorporated in the ventilating system 
of electrical machinery at their Tollcross 
Works, Glasgow. 


The ‘ Reciprojet’ is automatic in action and fully 
self-cleaning in operation. 


Ask for new descriptive booklet “ Visco Self-Cleaning 
Air Filter”’, Publication No. 567. 


VISCO 


SELF-CLEANING 
AIR FILTER sedi ah epic en: pon 


FOR THE CHEMICAL IND 


a ay BOOSTERS 
” | BLOWERS 


INDUSTRIAL USES 
WHERE A RELIABLE 
FORM OF BLOWING 
OR BOOSTING 


S REQUIRED 


EX-STOCK 


(BARE END SHAFT) 


DUTIES 


600 C.F.M. AT 13” W.G. 
TO ON GAS THE BRYAN DONKIN COMPANY LIMITED 
1000 C.F.M. AT 9 W.G. j 


; CHESTERFIELD — LONDON 
1000 CEM, AT 18° W.G, y ON AIR 
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Profitable productions ae} 


The hallmark of 
high quality plant 


Cc. |. PLATES 


e specialise in the manufacture of 
ENERAL JOBBING CASTINGS, 
AST IRON PIPES, 

AST IRON PLATES, 

nd CAST IRON VALVES, 

ll of HIGH QUALITY. 


High Quality IRON CASTINGS 


by 
CONNECTIONS and VALVES 


| 
| 
| 
t) 
R. & J. 


DEMPSTER 


LIMITED 


Constructional Gas and Chemical Engineers 





MAKERS OF HIGH QUALITY 
BY-PRODUCT and CHEMICAL PLANT - CONDENSERS - DETARRERS - GAS 
CONNECTIONS and VALVES - GASHOLDERS - IRON CASTINGS - PURIFIERS 
STILLS - TANKS - WASHERS - WELDED and RIVETED STEELWORK 


GAS PLANT WORKS: NEWTON HEATH 


MANCHESTER !I10 


Telephone : COLIyhurst 2554, 5 & 6 
Telegrams : “‘ SCRUBBER, MANCHESTER 10” 


London Office: 34 VICTORIA STREET, S.W.! 
Telephone : ABBey 4426 Telegrams: “Scrubber, Sowest, London” 
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Corrosion is one of the Gas Industry’s 

most costly enemies, its attack more 

insidious because often unseen. Yet 

protection exists, complete and permanent 

-by DENSO. DENSO TAPE is being used 

increasingly throughout the industry. 

Wrapped around pipelines and mains, above and 
below ground, around cables and conduits, on 
piers, bridges and structural steelwork, DENSO 
is proving itself the permanent answer to 


the ever-present Corrosion Problem. 


» 


VISIT OUR STAND No. 28 CORROSION 
EXHIBITION 


a AGRE ip 


eae acat 
a7 en 


4 
am 


Royal Horticultural Society’s Old Hall, 
London, S.W.1. OCTOBER 15th—17th, 1957 


WINN & COALES LTD. 


DENSO HOUSE, CHAPEL 


ROAD, LONDON, §S.E.27 
Telephone: GIPsy Hill 4247 (PBX) 


Telegrams: Denselte, Westnor, London 





GAS JOURNAL 


Refractory Concrete 


or 


FOUNDRY 


AND HEAT-RESISTANT 


FLOORS 


and achieve Safety, Economy and Long Life 


Will withstand radiant heat and repeated spillage of molten metals. 
Requires no sand covering, thus eliminating one source of foundry dust. 
Provides hard, even surface ready for use 24 hours after placing. 


Is non-spalling and therefore safe from the hazards of spitting and blowing. 


Is easily repaired. 


z ANION Ware 
REFRACTORY CONCRETE is the Se tc ‘tedden 


adaptable refractory material made with Concrete up to 1800°C use 
CIMENT FONDU Aluminous Cement SECAR 250 


and crushed firebrick ; (White Calcium - Aluminate 
Cement). 


Send for illustrated leaflet Write for details. 
dealing with Foundry Floors. Passes AMR RESIN 


LGU TNE The Comont for Inclustry 


| a0 N [) U } FOR SPEED - STRENGTH 


Regd. Trade Mark RESISTANCE - REFRACTORINESS 
ALUMINOUS CEMENT 


Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, W.I. Telephone: Mayfair 8546 
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ALL METAL 
Heat resistant 


ONE-PIECE ders 


Industrial Appliances) 


CAT: NO. 


G3 


¢ 


* Enlarged 
three times 


' CAT: NO. } 
| 


oe oe ¥* Enlarged 


% Fit and Forget 


The jets illustrated are two of the metal jets available in the 
standard BRAY jet sizes. Years of research have resulted in a 


robust jet giving excellent performance under the most 
exacting conditions. 


® Highly resistant to mechanical deformation or 
chemical attack at temperatures up to 800°C. 


@ Wedge shaped head facilitates assembly and diverts 
dirt from the gas port. 


®@ Robust one-piece construction virtually eliminates 
maintenance costs. 


Please write for ou: latest catalogues containing 
full details of all types of BRAY jets operating on 
Coal Gas, Butane, Butane/Air, Propane, Propane /Air, 
Nethane, Natural Gas, Etc. 


GEO. BRAY &CO.LTD. 











LEICESTER PLACE, LEEDS, 2. 


Tel. : 20981-9 


"Grams : ‘“*BRAY, Leeds, 2”’ 
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gauges 


r 

A 

BB rescore 
at 

P 


For Pressure, 
Vacuum or Differen- 
tial, water filling. For 
Mercury we can supply 
gauges similar to the 
above with iron bodies. 
Supplied in all ranges 
from 6” to 60” wg. Brass 
Body, polished or 
finished black crinkle, 
with Unions, etc., 
chrome plated. 
Ivorine Scale, depth 
engraved, on wood base. 
Mounted on Polished 
Mahogany Board. 


Write for illustrated 
leaflets 

and price lists 

of all types 

of gauges 


(HOMAS THORP ¢ 
MHITIFLLEL 1 Sig 


) , Von hx er 
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See how it works | 


The 
JEAVONS 


J47 . 








Here is a Governer with 1,001 uses in To suit Inlet Pressures 


up to 22 in. W.G.; wd 
Outlet Pressure 2} inch and remember, 


. . . See also the many other types of W.G. (adjustable). Sizes THE GOVERNORS 
Governors for Natural and Manu- 2 inch to 2 inch. NAME Is JEAVONS. 


factured Gases — described and _illus- 


trated in literature available on request. J EAVONS ENGINEERING CO. . 


TIPTON * STAFFS 
Supplies available in Australia from MACKAY SIM (PTY) Ltd., P.O. Box 16, 786-788 Pacific Highway, Gordon, N.S.W. 


Weigh marerial in transit on your conveyor with the 


Model No. 120. Thisis a fully-automatic continuous 
weigher and totalizer, driven by the returning empty 
) belt. It is the outcome of fifty years experience—we 
| were the pioneers—and is used in Gas Works through- 
} out the world. 













the Gas Industry . . . See how it works 


(PROPS: E. E. JEAVONS & Co., Ltd). "Phone: TIPTON 216! Grams: ‘PIPELINES’ TIPTON 






















| Special regard in design has been given to ensure a 
) high degree of accuracy which can be maintained. 
| Repeat orders are some indication of the successful 
| performance of this outstanding machine. 





'M ay we send 
| you further 
| details? 













SAML. DENISON & SON LTD. 
HUNSLET FOUNDRY, MOOR ROAD, LEEDS, 10 
| ‘Phone: LEEDS 75488 ’Grams: ‘‘Weigh, Leeds!0”’ 


t LONDON BIRMINGHAM MANCHESTER LEEDS 
Tel: SLOane 4628. Tel : Midland 3931. Tel: BLAckfriars 1986. Tel: Leeds 2-8433. 
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measured 
breathims..... 


Let’s speak of deep-sea diving and gas meters. 


Is there a link ? Ina manner of breathing—yes. 
For accurate control is vital to the diver. 


To the meter also—but with additional demands. 
Its diaphragm must be sensitive to an incredible 
degree ; should be dependable from the Poles to 
the Equator—without attention . . . which is pretty true 
of D. & G. L. leathers. 


THE DIAPHRAGM & GENERAL Specialists for over a hundred years in 


LEATHER CO. LTD LEATHERS FOR THE GAS INDUSTRY 


FRANKLIN ROAD WORKS, PORTSLADE, SUSSEX. 
| Telephone: Hove 47266 /7 Telegrams: DIAPHRAGM, PORTSLADE. 


WITHOUT OBLIGATION 


We will give advice & submit 
quotations for guarding works 


PROCTER BROS | Wiewoshs ) LTD 


as ee se ° M« ynkbridge Mills ° Whitehall Re ited - 305 3 
Castle Works + Caerphilly Phone: 2 1 J | 
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POR eeee 


Maximum output calls for screens that are tough enough 
to withstand long periods of gruelling service, and so 
reduce to a minimum delays for repair or replacement. 
In fact, maximum output calls for 


2 
HARCO? trowinewore SCREENS 
Supplied as flat or curved plates, or as complete screens 


to specification, in a wide range of gauge, mesh and 
pattern for every screening, sorting or sizing requirement. 


Please ask for Catalogues 
Nos. GJ858 & GJ926. 


G. A. HARVEY & CO. (LONDON) LTD., 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines). 








t after you've remembered HOPKINSONS 


you can forget your 


SMALL BRONZE VALVES 


Here is a range of valves, any one of which can be 

relied upon to serve for years of trouble-free operation. 
They embody, for instance, our ‘Platnam’ alloy 

for valves and seats, and incorporate the same principles of 
design and excellence of materials as the larger 
Hopkinsons’ Valves. Available up to 2” bore in many 
designs; write for Catalogue No. 951 - “Bronze Valves’ 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET * STRAND * W.C.2. 





GAS JOURNAL : September 25, 1957 


' 
- 


| 
SPANNER 
PACKAGED 
BOILERS 


GAS-FIRED 
° 
FULLY AUTOMATIC 


A packaged boiler is a complete steam producing 
unit, wherein the boiler, fuel burner, draught 
system and feed water tank are completely 
self-contained on one chassis. 


Spanner Swirlyflo packaged boilers are available as 
vertical boilers as well as horizontal. 

Vertical types are specially suitable for rapid steam 
raising and confined spaces. 250 Ib. to 10,000 Ib. 
of steam per hour. 


Go Wes SPANNER BOILERS LTD 


per hour. 258 BRIXTON HILL, LONDON, S.W.2 TULse Hill 1021 


Write for further details : — 


asa EnREN RETR EREerenS 





a name that registers 


a 
‘ 


DOMESTIC PREPAYMENT 


GAS METERS 


Small case domestic—S.C.D H 


@ S.H.C—DI, DI/200, D2, D4. Single coin to order; any round f) 
@ coin up to half-a-crown. Dual coin consumers or company 
©0008 000600000 O8OO8SSSS SSS SSS EO @ ©Ption in various combinations using single slot viz; Id, 1/-; 
6d, I/-; I/-2/-. Direct-reading indices available if required. 


A. G. SUTHERLAND LTD. warwick roap-: GREET - BIRMINGHAM, 1! 


and at LONDON and NOTTINGHAM. 
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TD 


iit 1021 


THE STEEL TUBE AGE 


S & L steel main, 14 in. outside diameter, 
with sleeve welded joints. 
This main, laid over Merthyr Mountain, forms part 
of the Wales Gas Board, South Wales Gas Grid. 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM - LONDON 


; ip ; 

spn } The largest manufacturers of steel tubes in Europe 
iz; Id, } 

if required. 


AM, I/ 
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SiX MILLION 


CUBIC FEET CAPACITY 


LitcuHuRcH Gas Works 
DERBY 


CLAYTON SON & CO. LTD. 


HUNSLET LEEDS YORKSHIRE 
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The New Laboratory Test Meter, Mark II 


(WITH “ BUILT-IN’? REVOLUTION COUNTER FOR ACCUMULATIVE READINGS) 


Available in 
1/50th, 1/10th & 1/12th, cu. ft. Sizes. 


WITH REMOVABLE BACK AND FRONT. 
READILY DISMANTLED AND RE- 
ASSEMBLED, ENABLING PERIODIC 
SERVICING TO BE EASILY AND 
QUICKLY CARRIED OUT. 


BODY AND DRUM IN SPECIAL- 
QUALITY STAINLESS STEEL. 
THAT IS RESISTANT TO THE 
CORROSIVE EFFECT OF MOST 
FOUL GASES. 


O2 CUBIC FOOT N SPECIAL D-TUBE FITTING FOR RE- 
— Beggs % MOVING EXCESS MOISTURE. 


IMPROVED SIGHT BOX. 


} J 
O064 MEASURING DRUM FINELY BAL- | 
SCIENTIFIC & PROJECTIONS LTD. Ay ANCED TO ENSURE ABSOLUTE 


re ye, SMOOTHNESS IN ROTATION. 


op 


oO 
rp STRONG CARRYING HANDLE. 


A 


EASILY CARRIED: WEIGHT, 
WATER CONTENT— 
1/50th cu. ft., 144 Ibs. 
1/12th cu. ft., 20 Ibs. 


HEIGHT GAUGE. 
THERMOMETER 30°-90° Fah. 


The | /50th and | /l0th cu. ft. sizes can be supplied 
to read in direct terms of cubic feet to 3 deci- 
mal places: the black numerals of the revolution 
counter reading in cubic feet, and with red num- 
erals for decimals, the final decimal place being 
determined by the dial pointer. 


Revolution counter of advanced design, with stain- 
less steel spindles running in oilite bushes, giving 
a frictionless movement and freedom from cor- 
rosion. Plainly visible numerals on light plastic 
discs. 


Designed and produced by the makers of the Fairweather Recording Calorimeter. 


Please send for illustrated leaflet. 


SCIENTIFIC & PROJECTIONS LTD. 


GOVERNMENT BUILDINGS - KIDBROOKE PARK ROAD - KIDBROOKE - LONDON S.E.3 
Telephone : LEE GREEN 2112 (4 lines) Telegrams : SCIEPRO, BLACKVIL, LONDON) &@ 
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| We never get into trouble 
WITH j with our duplicates. When ~ — 
| it’s a case of needing new ' 
| Elevator Buckets, we can ANY SHAPE 
CONTENTS 
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High Temperature Gaseous Jets as Applied to Some Manu- 


JOHN INGHAM & SONS LIMITED facturing Processes. By James B. Henwood te .. 656 
Moulded Refractory Burners for Tunnels for industrial 
MIDDLESTOWN 4 WAKEFIELD Pevpane. By W.N. Smirles “ a9 = -. 3 


Telephone: Horbury 49/50 
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for any industrial 
requirement 


Britain’s industries use gas extensively, 
and wherever gas is used there’s a gas 
meter . . . and it’s likely to be a Thomas 
Glover meter. T.G.’s have supplied 
meters for all types of industrial estab- 
lishments. We are specialists in the 
manufacture of meters for special re- 
quirements, and pride ourselves on 
being able to supply any capacity 
required —size is no obstacle. Why not 
consult us about your industrial require- 
ments ? You'll get the meter you want 
and you'll get it on time. You'll be 


satisfied with the T.G. service and the THOMAS GLOVER & 60 ITD 
finished article. The T.G. Industrial a 4 


Meter is a “tailor made” product of 
Meter is a “tilor made” product of —_GQTHIG WORKS, ANGEL ROAD, EDMONTON 
accuracy in measurement. LONDON N18 and BRANCHES 
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109th YEAR 


The Design of Jet Burners 


more and more involved with the use of gas in 

industry. It is the large consumers of gas that 
justify the construction of large production units, in 
fact make them necessary, and although the load factor 
from this type of consumer is reasonably high during 
the week, during weekends and holiday times the 
demand will fall to almost zero. The gas industry con- 
tinues to make headway in its supply of a fuel to the 
large-scale user of heat in industry, but it is of course 
the utilisation engineer and the designer of gas burners 
who are the points of contact between the producer and 
the user of the fuel. It therefore depends on the 
ingenuity of the designer and the theoretical and experi- 
mental knowledge of the engineer as to how successful 
the campaign to oust oil or electricity from industrial 
furnaces is going to be. 

Today so many processes tend to be continuous in 
preference to the more conventional batch type of pro- 
cess. In the latter type the material to be heat treated 
was packed into the furnace and the temperature was 
brought up to the predetermined degree and held there 
until experience decided that the process was complete. 
Today with the demand for high productivity and the 
lowest possible labour force, the greatest output of the 
product with the lowest consumption of heat, and there- 
fore fuel, is called for. The jet burner would seem to 
fulfil the demand for such a means of heating, for here 


T= welfare of the gas industry appears to become 


the combustion of the fuel is so intense that a furnace 


in the conventional meaning of the word has become 
almost superfluous. 

The object to be heat treated can be brought into the 
sphere of influence of the burner, held there until the 
correct temperature has been reached, and immediately 
quenched. Primary quenching may be adjusted in such 
a way that enough heat remains for a final tempering to 
the desired degree of hardness. This can be a con- 
tinuous process and what perhaps is as important a 
point as any, each piece of the product has been treated 
individually. In the batch process there is always the 
danger of some parts of the batch becoming overheated, 


or another part undergoing insufficient heat treatment 
with only the majority being correctly treated. 

The application of the jet burner to industrial heat 
treatment seems to be increasing and more and more 
applications are being found. In heavy industry where 
anything like mass production is not needed to the same 
extent, the chief advantage from this type of burner 
would seem to be its speed of heating and, by its great 
intensity, the concentration of heat on the spot where 
it is needed without damage to parts of the object which 
are not being processed. This would apply, for 
example, to light gauge welded pipework formed from 
sheet steel. 

We feel that the idea behind the jet burner and its 
application to industry is so important that we are 
publishing two papers on the subject in this issue. One 


of these, ‘ Moulded Refractory Burners for Tunnels for 


Industrial Purposes,’ was first read to the Midland 
Juniors as long ago as March, 1950, by W. M. Smirles 
and was first published by us at that time. The second 
is a paper, ‘ High Temperature Gaseous Jets as Applied 
to Some Manufacturing Processes’ by James B. Head- 
wood, and was read at a joint conference on combustion 
held by the American Society of Mechanical Engineers 
and the Institution of Mechanical Engineers in London 
and Boston in 1955. 

The later paper is of interest in showing the progress 
that had been made during the five years which separate 
the two papers. Interest in the subject was again 
brought to our notice by a Gas Council-sponsored 
demonstration given by the North Eastern Gas Board’s 
Industrial Department at Leeds earlier this year and 
described in our columns at the time. 

The American paper stresses the possible uses of the 
jet burner for mass production heat treatment methods, 
while the earlier paper makes more of the construction 
and description of the burner. This is only natural as 
then it may have been something of a novelty, and the 
complete extent of its application may not have been 
realised. 

The demonstration which was arranged by the North 
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Eastern Gas Board showed that although the success 
of the application of this type of burner had been almost 
startling in every case, there were still difficulties to be 
got over. One of these is noise: At high gas rates the 
noise of the burner is almost deafening. This may be 
a matter of design and will eventually be overcome, 
but from many other points of view this type of burner 
really does seem to be a great step forward. The author 
of the American paper constantly refers to ‘ stoichio- 
metric” mixtures of gases, and ‘stoichiometric’ 
quantities entering the burners. When such an exactly 
theoretical quantity of combustible material is taking 
part in the production of heat in a commercial type of 
burner, there cannot be any very great extravagance in 
fuel consumption. 


Making a Stand 


LREADY it seems that the Chancellor of the 
A Exchequer’s show of willingness to make a real 

stand against inflation is putting a little more 
stiffness into the backbone of the pound; and already 
financial experts are beginning to forecast a mercifully 
short life for seven per cent. But, however soon the 
Bank Rate is clipped to a more reasonable percentage, 
it will not be before considerable effect has been made 
on publicly-owned industries. The Chancellor’s inten- 
tion in this direction is quite specific: He proposes 
to hold down ‘ the total of investment expenditure in the 
public sector, which was planned to rise substantially 
during the next two years, within the level attained 
this year.’ This included, said the Chancellor in his 
statement, the sum of investment by Government 
departments, by local authorities, and by nationalised 
industries. 

One can be misled by. this, however. Because the 
gas industry spent £52 mill. on development projects 
in 1956, and £59 mill. has been approved for this work 
in 1957, it does not necessarily follow that a sum 
roughly between those two figures will be permitted to 
be spent in each of the two following years. What it 
seems to us will happen is that the fotal used by ‘ the 
public sector’ of industry this year will guide the 
Chancellor as to the totals for 1958 and 1959. And 
fluent tongues will be required to prevent the dispensa- 
tion of extra money to one piece of public ownership 
at the considerable expense of another. One of the 
Chancellor’s objects, of course, is to encourage industry 
to see if it cannot achieve the same objects with less 
money; in this endeavour he will realise that when the 
gas industry says it needs money it really does need it— 
for cast-iron schemes that will ensure higher produc- 
tivity—and that, in a time of reasonable financial stabi- 
lity, it would consistently be able to bring the price 
of gas down. The Coal Board and the Transport Com- 
mission, indeed, could take a few leaves from the gas 
industry’s book since 1949 in handling the problems of 
productivity and modernisation with a minimum of 
unrest. 

Assuming (and it is an hypothetical assumption) the 
success of these measures sufficient to allow the brake 
to be released soon, where could the damage caused by 
the enforced choking-off of money supplies be most 
lasting? Surely the school building programme gener- 
ally, and technical school accommodation particularly, 
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should be touched with the gentlest of hands. Just 
as it is essential to maintain the value of sterling by 
earning the money we spend, so is it vital that our 
turn-out of technicians is proportionately equal to that 
of our chief competitors. At the moment we are way 
behind—and no amount of ‘ hard work ’ and ‘ restraints ” 
can adequately make up for lack of know-how. 


Absenteeism in the Mines 


O aspect of industrial life today is more unsatisfac- 
Now than the frequency of strikes in the coal mines. 
They were described recently by Mr. J. D. M. Bell, of 
the Coal Board’s industrial relations department, speaking 
at the Board’s Summer School at Oxford. Of all the 
working days lost throughout industry as a result of strike 
action, 25% were through strikes in coal mining. The 
characteristic features of strikes in mining, said Mr. Bell, 
were that they were numerous, small and short. But, 
fortunately, in terms of working days lost, which was what 
mattered most in its effect on production, the relative posi- 
tion of the coal-mining industry was improving. 

Mr. Bell remarked that given the choice between a lot 
of small irritating strikes and a relatively few really big 
ones, there could be no doubt the industry would much 
rather have the former. Part of the explanation of the 
high propensity to strike in the coal industry lay in the 
nature of the industry and of the community that 
surrounded it. This did not mean that anything approach- 
ing the present incidence of disputes had to be accepted 
as inevitable. The very fact that there was so wide a 
disparity between the incidence in different divisions 
showed that that was not the case. 

These comments are interesting but disturbing in view 
of the quantities of coal lost. For example, in the first 
36 weeks of the year 1,228,100 tons of coal were lost as 
a result of disputes, against 1,143,500 in the same period 
of last year. Yet there were 7,000 more workers on 
colliery books in the final week of August than a year ago. 

What is the Coal Board doing about this problem which 
is cancelling out the benefits of mechanisation? Accord- 
ing to the Chairman, Sir James Bowman, absenteeism is 
to be tackled by the Coal Industry National Consultative 
Council. The Council, comprising management and union 
representatives, is to send a letter to all divisional councils 
asking them to do all they can to reverse present absen- 
teeism trends, pointing out that the reputation of the indus- 
try in the eyes of the public is at stake. This has a familiar 
ring about it; appeals to better nature have been tried ‘n 
the past. We can only assume that the miners are now 
such privileged members of society that they are immune 
from any form of disciplinary action. 


Coke Puff 


NE of the most conspicuous failures suffered by the 

gas industry is its inability to convert the public to 
the use of coke. Even today, generally speaking, people 
use coke only when they cannot obtain coal. The fact 
that the Clean Air Act is making a compulsory market for 
coke is fortunate indeed. Even so, coke is badly in need 
of some good public relations. It is because we regard 
this fuel as sadly under publicised that we paid particular 
attention to a leaflet describing “Coke—the modern house- 
wives’ choice. This is a simple throw-away affair 
produced by the West Midlands Gas Board, but it succeeds 
in presenting coke as it should be presented—as a refined, 
reliable, and inexpensive fuel. It explains why coke is 
as dear as coal, what size to use, what appliances are 
available to burn it in, and how to get the best results. 
Presented in a colourful and attractive layout this is a 
first-class piece of work. Other gas boards please copy. 
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Split Personality 


HAT quiet gentleman of letters, Mr. Brian Hill, has 

written another book. So familiar is he becoming in 
the guise of author that it is only with a conscious effect 
that we can now visualise him in his more prosaic role of 
Publication’s Officer to the Gas Council. 
tion looms largest in his mind—the responsibility for pro- 
ducing a great number of high-quality brochures and 
pamphlets all dealing with gas, or the gentle and perceptive 
pursuit of a true translation of some French poet’s verbal 
Does he, while struggling with the right inter- 
. et celui-la ta nuque rose, courte et 
grasse, have a sudden vision of how the section on large- 


imagery? 
pretation of, say‘. . 
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Which occupa- 


doubt. 
12s. 6d. 


Personal Notes 


Mr. A. J. PEECH has been appointed 
General Managing Director of the 
United Steel Companies, Ltd., in suc- 
cession to the late Mr. Gerald Steel, who 
died on September 13. He was for- 
merly Deputy General Managing Direc- 
tor. Mr. Peech, who is 52, joined the 
United Steel group in 1934 at the 
Workington Iron & Steel Company 
branch and_ subsequently became 
Assistant Commercial Manager. In 
1937, he left Workington to become 
Secretary of Stanton Ironworks Co., Ltd., 
returning to United Steel as Sales Direc- 
tor in 1941. He was appointed Assistant 
Managing Director in 1944 and became 
Deputy General Managing Director in 
1950. A member of the executive com- 
mittee of the British Iron and Steel 
Federation, Mr. Peech is also a Director 
of the Federation’s trading companies, 
British Iron & Steel Corporation, Ltd., 
and B. I. S. C. (Ore) Ltd. 


Mr. A. G. Stewart, Chairman and 
General Managing Director of Stewarts 
& Lloyds, Ltd., finds it mecessary to 
resign from the Board of The Stanton 
Ironworks Co., Ltd., and will be suc- 
ceeded as Chairman of The Stanton Iron- 
works Co., Ltd., by SiR FREDERICK 
Scores. Sir Frederick, who has been 
Managing Director of Stanton since 
1942, retires from that office and will 
be succeeded by Mr. N. C. MACDIARMID 
who is at present an Assistant Managing 
Director. 


Mr. J. B. TAyLor has been appointed 
Safety and Training Engineer at the area 
H.Q. of the South Western Gas Board. 


Mr. REGINALD MAUDLING, who, as 
Paymaster-General, is spokesman in the 
House of Commons for the Minister of 
power, Lord Mills, and also the Prime 
Minister’s special assistant and consul- 
tant on atomic energy matters, has been 
promoted to Cabinet rank. 


Mr. W. A. GREEN, of Paisley, was 
installed as President of the Scottish 
Western Junior Gas Association for the 
ensuing session at a recent meeting in 
Glasgow. 


Sir WiLLiAM C. FENTON, Managing 
Director of British Belting & Asbestos, 
Ltd., of Cleckheaton, and a leading in- 
dustrialist in the West Riding, has just 
celebrated 50 years with the firm. To 
mark his jubilee the staff of the Cleck- 
heaton concern and its subsidiaries are 
to present him with an oil painting of 
himself by the Leeds artist, Mr. Maurice 
de Suasmarez. He is also to receive an 
angler’s cabinet of flies containing more 
than 200 specimens. 
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scale dishwashing in a new leaflet might best be arranged; 
and does he find the answer, *. 
your plump neck’s rosy crease, while prodding, meta- 
phorically, a recalcitrant printer? 
the degree of overlapping may be, Mr. Hill manages to 
live both his lives very successfully, and since the results 
of his Gas Council work will be familiar to most of our 
readers, may we say that his new book The Sky Above 
the Roof is as sensitive as it is subtle. 
translation of 56 poems by Paul Verlaine will be a com- 
mercial success remains to be seen; of its success as a 
piece of artistic ‘ possession’ there is unlikely to be any 
The book is published by Rupert Hart-Davis, price 


. . and one, I see, mimics 


Perhaps. Whatever 


Whether this 


Mr. C. C. PENFOLD wishes us to state 
that he, having relinquished his Director- 
ships with William Sugg & Co., Ltd., and 
its Subsidiaries, is no longer associated 
with that Company. 


Mr. J. D. MELLOr is to retire from the 
Board of Directors of Plenty & Son, Ltd., 
on September 30, after 40 years’ service. 
Mr. S. R. F. DraKE, who joined the firm 
in 1952, and who has been in charge 
of production for the past few years, has 
been appointed to the Board. 





Diary 


September 26. — NORTHERN JUNIORS: 
Newcastle-upon-Tyne. Film Show 
‘Pipe Line into Persia,’ 2.30 p.m. 


September 27.—LONDON AND COUNTIES 
Coke SALES CIRCLE: Visit to the 
Southern Gas Board’s new Kingston 
works at East Cowes, Isle of Wight. 


October 1.—SouTH EASTERN G.C.C.: 
Caxton Hall, Westminster, London, 
S.W.1. 11 a.m. 


October 2-4.—NATIONAL SMOKE ABATE- 
MENT Society: Clean Air Conference, 
Hastings. 


October 3.—NorTH OF ENGLAND SEC- 
TION I.G.E.: Some Engineering Prob- 
lems in Connection with the Industrial 
Application of Nuclear Energy,’ by Sir 
Claude D. Gibb. Paper delivered by 


Dr. A. T. Bowden, Newcastle, 2.30 
p.m. 

October 5.—EaAsST OF SCOTLAND JUNIOR 
Gas ASSOCIATION: Presidential Address 
of Mr. J. M. Brown. Social Club 
rooms, Albany Street, Edinburgh, 
3 p.m. 


October 7.—INSTITUTION OF CHEMICAL 
ENGINEERS: Papers on bursting discs 
by H. R. Wright, T. B. Philip, and 
J. W. F. Brown. Sir Hugh Beaver will 
take the chair. 


October 11.—LONDON AND SOUTHERN 
Juniors: Prizegiving and Induction 
of new President, and Presidential 
Address. 





WESTERN SECTION 
and Chairman’s 


October 16.—SouTH 
1.G.E. : A.G.M. 
Address. 


October 21.—EaAsTERN G.C.C.: Con- 
naught Rooms, Great Queen Street, 
Kingsway, London, W.C.2. 11 a.m. 


‘THE FUTURE OF 
NUCLEAR POWER’ 


The paper ‘The Future of Nuclear 
Power, by J. V. Dunworth, C.B.E., in last 
week’s issue, will be presented to the 
Autumn Research Meeting of the Institu- 
tion of Gas Engineers, and was published 
by kind permission of the President, Dr. 
J. Burns, G.M. 


Safe Driving Awards 


The Chief Constable of Newcastle, 
Mr. G. S. Jackson, presented safe driving 
awards to 112 drivers of the Tyneside 
Division of the Northern Gas Board at 
a special function held in Newcastle 
recently. 

Mr. W. Sutcliffe, Divisional General 
Manager, disclosed that the Division’s 
drivers covered 1,706,248 miles during 
1956—an average of about 12,000 miles 
per vehicle—mostly in the congested 
streets of Tyneside, and that 92% of all 
the drivers had an accident-free year. 

One driver was presented with a 
second bar to his five year medal; 73 
drivers with five year medals, and 38 
with diplomas. 
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B.C.R.A. DELEGATION 


Study of Coke 
Developments 


Since 1947 


DELEGATION of the British 

Coke Research Association left 
last Friday for the U.S.A., where a 
comprehensive tour of investigation 
will be made. The delegation is led 
by Mr. Leslie O’Connor, C.B.E., Chair- 
man of the British Coke Research 
Association, Director and Deputy 
Chairman of the British Coking Indus- 
try Association, and Mr. G. W. Lee, 
Director of the British Coke Research 
Association. 

The members are Mr. M. D. Edington, 
Durham Division Carbonisation Director 
of the N.C.B. and President of the Coke 
Oven Managers’ Association; Mr. G. A. 
Hunter, Coke Oven Manager, Stewarts 
& Lloyds Ltd., Past-President of the 
Coke Oven Managers’ Association; Mr. 
J. L. Lambert, Coke Oven Manager, 
Guest Keen Iron & Steel Co., Ltd., Past- 
President of the Coke Oven Managers’ 
Association, and Mr. J. P. Graham, 
Headquarters Staff, British Coke 
Research Association. 

The last visit to the United States by a 
delegation of experts of the coking indus- 
try in Great Britain was organised by the 
B.C.R.A. in 1947 and the present inten- 
tion is to study the technical and 
economic developments of the American 
industry during the ensuing ten years. 


Lines of Enquiry 

Five main lines of enquiry have been 
decided upon as a basis for the tour: 
(a) Design in general of coke oven and 
ancillary plant, bearing in mind such 
points as productivity, manpower re- 
quirements, consistency of products and 
the avoidance of pollution. 

(b) Correlation with the ironmaking 
process. 

(c) General economic position of the 
coking and by-product industry. 

{d) The main lines of research work 
and thought in America devolving from 
the treatment of coal and coke. 

(e) The possibilities of the develop- 
ment of new methods of making coke 
and iron. 


Programme 


The detailed four weeks’ programme 
includes visits to coke oven plants and 
iron and steel works as well as to re- 
search organisations and laboratories. 
The Koppers Co. Inc. and the Wilputte 
Coke Oven Division of the Allied 
Chemical & Dye Corporation have co- 
operated with the Association in planning 
the tour. 

It includes visits to the Fairless works 
and the Pittsburgh laboratories of the 
United States Steel Corporation; Armco 
Steel Corporation, Middletown, Ohio; 
Interlake Iron Corporation, South 
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AMERICA 


To mark the promotion of Mr. S. Meunier to Northern Sales Manager, Radiation 
Group Sales Ltd., after 17 years as Area Manager in the north-west, group sales 
and service officers of the N.W.G.B. presented him with a salver which carried their 


facsimile signatures. The photograph 


shows the presentation being made by 


Mr. H. Butters, a member of the North Western Gas Board, with Mr. J. W. Rodgers, 
Sales and Service Officer, and Mr. F. A. Hooper, Radiation Ltd. 


News From Ireland 


Enniskillen Works Not to Close 


TRABANE (Co. Tyrone) Urban 

Council at their meeting earlier 
this month received a letter from the 
proprietors of the Enniskillen (Co. 
Fermanagh) Gas Company emphatic- 
ally denying a statement reported to 
have been made at a meeting of the 
Council to the effect that the Enniskil- 
len gasworks was closing down. 


Chicago; Inland Steel Company, Chicago; 
Youngstown Sheet & Tube Company, 
East Chicago; Armour Research Insti- 
tute, Chicago; Mellon Institute, Pitts- 
burgh; Eastern Gas & Fuel Associates, 
Boston; United States Bureau of Mines, 
Pittsburgh and Morgantown; Carnegie- 
Illinois Steel Corporation, Clairton; 
Tennessee Coal & Iron Corporation, 
Woodward Iron Corporation, Republic 
Steel Corporation, Birmingham, 
Alabama; Kaiser Steel Corporation, 
Fontana, California; Geneva Steel Com- 
pay, Salt Lake City, Utah; and the 
Colorado fuel and iron plant, Pueblo, 
Colorado. 

On Friday of this week the delegation 
will hold a full day’s joint meeting with 
the Coal and Coke Research Committee 
of the American Coke and Coal Chemi- 
cals Institute. 

On October 9, at the conclusion of the 
tour, the members of the delegation will 
be received in Washington by the British 
Ambassador, Sir Harold Caccia, 


making 


The Company stated that they had no 
intention whatever of closing the works 
which were in a healthy and prosperous 
condition. 


Ballymena (Co. Antrim) Borough 
Council has decided on the recommenda- 
tion of the Gas Manager (Mr. C. W. 
Surman) to increase the price of gas to 
consumers by 10d. per 1,000 culft., 
the new price 9s. 2d. The 
Manager stated that since August, 1955, 
costs had risen by almost £7,500. There 
will be an increase of 8s. 4d. per ton in 
coke, making the price £7 3s. 4d. ex 
works. 


When the members of Newry (Co. 
Down) Urban Council Gas Committee 
turned up for their monthly meeting they 
were prepared to recommend an increase 
in the price of gas, but they received a 
pleasant shock when they were informed 
that this would not be necessary. 


‘At Least Six Months’ 

Mr. M. Maguire (Secretary) informed 
them that as a result of increased 
efficiency at the works over the past few 
years they would be able to carry on for 
at least six months without having to 
consider an increase in the price of gas. 

Mr. J. Collins (Gas Manager) pointed 
out that over 18 months there had only 
been an increase of 6d. He believed that 
with careful working he might be able to 
go another 18 months without a further 
increase. 
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The Intermittent Vertical Chamber house 
and waste heat boiler annexe 

at the New Kingston Works, Isle of Wight, 
of the Southern Gas Board. 

30 - 33 ton chambers with 

a daily gasmaking capacity of 

3.8 million cubic feet of 475 B. Th. U. gas 
after producer gas dilution. 


Woodall-Duckham 


CONSTRUCTION COMPANY LTD. 


Woodall-Duckham House, 63-77, Brompton Road, London, S.W.3. 
Telephone: KENsington 6355 (14 lines) Telegrams: Retortical (Southkens) London 
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AVOIDING COSTLY DETOURS... 


BY RIVER CROSSING 


GAS MAINS 


Take advantage of the Land & Marine services in the 
early stages of your river crossing project. 

We specialise in this new field of economic transporta- 
tion of oils, liquids and gases. We can offer you the 
services of vast resources in experience and equipment 
including :— 

% Hydrographic surveying giving a complete picture of 
the river bed contours. 


Designing a pipe line from the survey to conform to 
the contours of the river bed. 


Construction of the pipes themselves. 


Water borne trenching and dredging equipment, 
floating and/or hauling gear and necessary equipment 
for making launching sites. 


% Divers and equipment for periodic checking and for 
final examination. 


% The experience which carries the whole project 
through with the minimum interference to the 
normal surface traffic. 


Ready for launching at York 
on the River Ouse. 


A brochure outlining typical successful 
undertakings by Land & Marine will be 
sent to you on request. 


Hauling the pipelines onthe 
River Dee and Hawarden 


Floating a twin 
pipeline across 
the Medina, Isle 
of Wight. 


LAND & MARINE CONTRACTORS LTD., ‘“‘MILLBROOK”, SPITAL RD., BROMBOROUCH, CHESHIRE. 
Telephone BROMBOROUGH 2751 /2/3. 


Telegrams “Lanmarcon” Bromborough. 
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Pipeline Under the 


Y virtue of their devotion to the laying of mains and 

services absolutely anywhere, distribution engineers in the 
gas industry must possess the ability to, as it were, infiltrate 
temporarily into other professions. They are required to know 
a great deal about the art of road making, something about 
agriculture, and a little about railway engineering. But it is 
when the progress of the main is halted by a river that they 
take on a new guise and acquire a hint of the mariner. River 
crossings are particularly interesting in that they demand less 
familiar and sometimes very unusual techniques. Seldom is it 
possible to use exactly the same technique twice. 

Though not perhaps one of the most spectacular river cross- 
ings, that of the River Ouse at Fulford, Yorkshire, had some 
quite novel features. The crossing became necessary during 


the laying of a 16 in. main from Leeds to York, to extend the 


Dredging the river bed. The floating grab can be seen operat- 
ing in mid-stream. 


. 


Wrapping in progress. 
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Ouse 


West Yorkshire grid. laid—the high 
pressure grid main; the York Undertaking district main; and 
the standby for either of the others. The job facing the North 
Eastern Gas Board was the construction, assembling and laying 


Three mains were 


of these three mains across this 150 ft. wide navigable river— 
without stopping traffic during operations. Apart from the 
Board three local authorities were interested in the operation— 
the Yorkshire Ouse River Board, the York City Engineer, and 
the Ouse Navigation Authority. The work was entrusted to 
Land & Marine Contractors, Ltd., of Bromborough, Cheshire. 

The necessary excavation was carried out by a dragline on 
each bank and a floating grab in the middle of the river. 
The grab deposited into barges which were emptied down 
stream. By this means a trench 5 ft. 6 in. in depth was pro- 


duced on the bed of this 20 ft. deep river. 


The dragline on each bank. 


The first pipe assembled. 
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The three pipes ready for launching. 


The assembly site for collecting and fabricating the main 
was 300 yards upstream and here the pipes of 3 in. steel were 
cleaned and double wrapped with a sheathing of ‘thermo- 
glass’ fibre to within 1 ft. of their ends. They were then 
assembled and welded, the welds being tested by gamma-ray 
radiography. The joints were then wrapped and the wrapping 
on the whole pipe was tested for soundness by the holiday 
detection unit. Both these operations were carried out by 


Metal & Pipeline Endurance, Ltd. A 2 in. square mesh steel 


Guniting in progress. 


The pipe is still supported by pontoons and attached 
to the dragline. 


Landing. 





fabric was then fixed round the pipe and finally a 1 in. coat 
of concrete was applied by the Gunite process to provide 
negative buoyancy. 

Each pipe was then launched and floated down river under 
three pontoons to the approximate position. Draglines on 
each bank at the crossing point manceuvred the pipe into the 
final position. The pipe was then released from the pontoons 
and allowed to sink into the trench. Finally, the pipes were 


covered with cement and the trench backfilled with cliffstone. 


The launching in progress. 


All three pipes in position and undergoing test. 
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——In Brief —— 
CONFERENCE WILL 
EXAMINE NIFES 
/—___ REPORT —— 


CONFERENCE ‘to bring to- 
gether all interested partie 
| particularly users and distributors of 
Sfuel, and combustion appliance 
| makers, in order to examine the third 


| progress survey of the National Fuel 


| Efficiency Service, is to be held at 
: Harrogate on November 5 and 6. 
Details and application forms can be 
) obtained from the Combustion Engineer- 
ing Association, 6, Duke Street, St. 
James’s, London, S.W.1, who are hold- 
ping the conference. 
3 
| Colonial Gas Holdings, in association 
jwith Australian Gas Light Company of 
Sydney, has formed a new company to 
| distribute liquid petroleum gas for use 
as fuel and power. The company, 
known as Thermal Traders Proprietary, 
thas been registered in Canberra with a 
nominal capital of £A5 mill. The liquid 
petroleum gas will be supplied by Shell 
Oil Company’s refinery at Geelong, 
Victoria. 


The Purchasing Officers’ Association 
Ihe is just published a supplement to its list 
of members issued in May, 1956. 
Copies, price 5s., may be obtained from 
ithe Association at Wardrobe Court, 146a, 
Queen Victoria Street, London, E.C.4. 
'A small number of the original lists are 
still available at 10s. 6d. each, or 15s. 
for the list and supplement combined. 


A course on industrial and factory 
law will be held under the auspices of 
the Industrial Welfare Society on 
October 22-24 at Robert Hyde House, 
48, Bryanston Square, London, W.1. 
Particulars can be obtained from the 
Secretary at that address. 


BTR Industries Ltd. (formerly British 
'Tyre & Rubber Co., Ltd.) has opened a 
new branch office and warehouse at 
‘Marshall House, Marshall Street, 
Birmingham, 1 (Tel: Midland 4602). The 
new office will be managed by Mr. D. H. 
Turner. Comprehensive stocks of BTR 
industrial rubber products and auto- 
mobile accessories will be carried. 


The Houldsworth School of Applied 
Science, Leeds University, is this year 
holding special courses on petroleum 
echnology, gasification practice, by- 
product coking processes, coal gas manu- 
facture, and disposal of gasworks and 
oke ovens waste liquors. 


The Chief Constable of Renfrew and 
Bute has asked the Scottish Gas Board 
0 install credit meters in private houses 
rather than the prepayment type. He 
aid: ‘Last year there were 118 cases in 
the area of prepayment gas and electri- 
city meters being forced open.’ 
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STILL BENT ON IMPROVING SERVICES, THE 


Sc.G.B. Approves Projects 
Totalling Nearly £2 Mill. 


Ta Scottish Gas Board is preparing to spend the best part of £2 mill. on 


improving its services. 


Four-figure projects approved by the Board, and 


reported to a meeting of the Scottish Gas Consultative Council in Edinburgh 
on September 13, amount to £1,914,918. Over half of the total will be spent 


in the Glasgow district. 


The district figures show the following break-down: 
£361,600; Edinburgh, £324,020; South-West, 


Central, 
£1,049. 


The high Glasgow figure is chiefly 
accounted for by arrangements for the 
handling of coke oven gas. A sum of 
£728,000 is earmarked for a project to 
install purification and compressing plant 
at Coatbridge gasworks to handle coke 
oven gas which is to be received from 
the Gartsherrie coke ovens of Baird’s & 
Scottish Steel Ltd. The purified gas, 
after compression, will be transmitted 
into the Glasgow gas grid to supply 


Emett—and his ‘ special’ 


IT MUST HAVE 
PUNCH, HE SAID 


R. ROWLAND EMETT, | the 
Punch cartoonist and creator of 
some weird railways and railwaymen, 
recently ordered a gas fire from the 
South Eastern Gas Board for his home 
at Ditchling, Sussex. But, being Emett, 
he wanted a very special gas fire for a 
very special old wrought-iron fireplace. 
The Board found just what was 
required—a six radiant Metro inset fire, 
with side dogs, modified to fit the fire- 
place. 

Mr. Emett is delighted with his new 
acquisition which pleases his artistic 
sense as well as warming up the room 
much more quickly than was previously 
possible. 


Glasgow, £1,204,041; 
£24,208; and North, 


Over Half For 
Glasgow District 


Glasgow and other undertakings. In 
connection with this scheme a further 
£131,000 is allocated for the provision of 
an 18-in. diameter spun iron main from 
Hollandshurst to Provan gasworks, 
Glasgow. 

Another part of the scheme deals with 
the transmission of crude coke oven gas 
from the Dumbreck coke ovens of the 
N.C.B. to Kilsyth and transmission of 
purified coke oven gas from Kilsyth to 
Kirkintilloch. The cost of laying an 
8-in. diameter spun iron main from 
Dumbreck to Kilsyth and from Kilsyth 
to Kirkintilloch, together with purifiers 
and ancillary equipment at Kilsyth, will 
be £86,000. A further sum of £43,000 
will be needed for the laying of a 10-in. 
diameter spun iron main from Twechar 
to Mollinsburn. 


New Compressor House 


The third section of the Glasgow 
scheme deals with a project to allow 
substantial supplies of crude coke oven 
gas to be transmitted from the new 
Ravenscraig coke ovens of Colville Ltd., 
to the Uddingston works, where purifica- 
tion will take place. The purified coke 
oven gas will then be used to supply the 
Lanark gas grid. A sum of £178,000 is 
being set aside for the provision of an 
18-in. diameter spun iron main from 
Ravenscraig to Uddingston, and the con- 
struction of a new compressor house at 
Uddingston works. There is a further 
project to lay a spun iron main of 6-in. 
diameter from Cardown Colliery to 
Provan gasworks for the purpose of 
transmitting limited volumes of methane. 
The laying of the main and the installa- 
tion of a governor and meter will cost 
£26,000. 


Gas Grid 


The expenditure of £361,600 in the 
Central District is concerned with the 
project to construct a gas grid to supply 
Montrose, Brechin, and Carnoustie with 
gas, thereby enabling production to cease 
at these works. 

The main item in the Edinburgh dis- 
trict expenditure is £293,000 for the 
installation of new tower oe at 
Granton gasworks. 
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From a paper to the Joint Conference on Combustion, held by the American Society of ‘Mechanical Engineer 


and the Institution of Mechanical Engineers, in London and Boston during 1955. 





High Temperature Gaseous Jets as Applied to 


Some Manufacturing Processes 


By JAMES B. HENWOOD, B:S., Mem.A.S.M.E., 


SELAS CORPORATION OF AMERICA, PENNSYLVANIA. 


ITH few exceptions, manufactured products or the 

materials comprising them require that physical or chemi- 
cal changes be permitted to take place—under the influence of 
heat—during their preparation for the consumer market. The 
time rate of addition or removal of heat in these materials not 
only often determines whether a product can be produced, 
economically, or whether its quality is superior to others; but, 
in some cases, even determines whether or not it can be manu- 
factured. The paper attempts to demonstrate current practices 
and trends embodying the application of high-temperature jets 
to manufacturing processes. 

Thermal jets have long been associated with the transfer of 
heat to process materials. High-velocity, high-temperature jets 
are readily produced by combustion of industrially available 
fuel gases with air and/or oxygen and represent the source of 
thermal jets discussed in this paper. This does not imply that 
other energy sources cannot be utilised to achieve similar effects. 
While considerable information has appeared in the literature 
pertaining to applications of thermal jet systems to transporta- 
tion propulsion, relatively little information has appeared on 
the subject of the application of high-velocity jets to industrial 
processing. 

In these two fields of application the jet possesses common 
features (Smith 1944)*, namely, means for compressing oxidant 
and fuel, for adding heat to the mixture by combustion, and 
for utilising the combustion products. In aircraft propulsion the 
objective is to produce the greatest possible thrust per Ib. of 
engine and per Ib. of fuel consumed. In industrial heating pro- 
cesses the objectives are thrust, heat transfer, chemical reactions 
and controlled utilisation of these effects to produce new or 
improved products more economically and efficiently. 

During the past decade the science of flames, combustion, and 
heat transfer has received unprecedented attention owing 
partially to emphasis on major improvements in transportation 
propulsion methods. It is of interest to those devoted to other 
fields of endeavour to be informed of recent progress of con- 
temporary jet applications in the manufacturing industries. 


Industrial Applications 


Jets resulting from gaseous combustion possess numerous 
properties of economic importance to the process industries. 
Before they can be adequately utilised, their mode of creation, 
disposition, and implications in relation to specific processes, 
must be evaluated. 

The conversion of chemical potential energy into heat and 
mechanical energy occur during combustion, accompanied by 
great rise in temperature and the appearance of sensible heat in 
the products of combustion. It is with these gases that time- 
temperature cycles must be satisfied. Consequently, their proper 
disposition with respect to an existing or contemplated process 
is a problem of major importance and one that deserves the 
greatest attention toward the successful solution of processing 
problems. 

To utilise fully the benefits produced by combustion of 
oxidant and fuel-gas mixtures, the following objectives should 
be recognised: 

(1) The combustion reaction should take place in the mini- 

mum possible time to confine it to the minimum space 





* An alphabetical list of references is given in an Appendix. 


required, in order to utilise the highest possible energy 
level; 
(2) the high-temperature gases thus formed must transfer] 
heat, either directly or semi-directly to the object, in aif 
controlled manner, as dictated by the requirement of the 


process in order that time-temperature requirements can 
be met; 


(3) the velocity and temperature of the jet must be developed 
to solve process problems involving simultaneous heating, 
mechanical forming, and conveying of materials. 


The Purpose of a Burner 


Combustion of fuel-gas necessarily implies the use of 4 
burner which is more technically a transducer. A burner is) 
generally considered to be a device (Am. Gas Association 1951) 
for the release of oxidant and combustible into the combustion}) 
zone. A transducer, by definition (Webster, 1947) is a device 
that receives energy in one form and delivers it in another 
suggesting by its more specific meaning that planned conversion 
and distribution of energy is incorporated in its design and 
application. Nomenclature is relatively unimportant except fo 
the purpose of mutual understanding; consequently the word 
burner will continue to be used throughout the paper with 
emphasis on the definition of transducer. 

An internal-combustion nozzle designed for high-velocity je! 
applications is composed fundamentally of the parts illustrated 
in Fig. 1, and functfons in the following manner: Compressedf) 





REFRACTORY EXIT 
LINER NOZZLE 
COMPRESSED 
COMBUSTIBLE > ~ 
MIXTURE 
REFRACTORY § COMBUSTION 
DIFFUSER CHAMBER 


Fig. 1. Internal-combustion nozzle. 





stoichiometric combustible mixture (either premixed or nozzle 
mixed) is admitted through diffuser into the combustion 
chamber, wherein combustion is completed—at high to very 
high rates per unit of combustion volume—dependent upon 
considerations of design and required performance. The re- 
fractory liner reduces heat loss and, when incandescent, contri- 
butes to the attainment of high combustion rates. 

Completely burnt combustion products issue from the exit 
nozzle at approximately 3,000°F. (Selas Corp. a) (for stoichio- 
metric mixtures of air and commercial fuel-gas) at velocities 
dependent upon the physical properties of the combustion 
products and the nozzle pressure ratio. 

Fig. 2 illustrates a nomogram for calculating theoretical jet 
velocities of gases expressed as a function of nozzle pressure 
ratio, ratio of specific heats, specific heat, and the temperature} 
of the gas entering the nozzle. The included data, for purposes 
of illustration, indicate typical practical values of gas temperi-f 
ture at inlet to the nozzle, corresponding average specific heat. 
and the ratio of specific heats for the temperature ranges 
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0.80 ng 0 
190 ie 500 1000 ~ 2000 3000 4000 
13 L271 IR V FT PER SEC: 
K 15 9.7 0.6 9.504 9 30.29 55 


¢p BThU per lb F. 


Fig. 2. Nomogram for calculating theoretical jet velocities. 











Gas temperature Average Average 
Air-fuel gas mixture (stoichiometric) at inlet to nozzle, | cp B.Th.U. K 
R per lb. F 
Methane and air (21 per cent. oxygen, 79 per cent. nitrogen). . es nr ‘i 2,900-3,400 0-350 1-260 
Methane and oxygen-enriched air (42 per cent. oxygen, 58 per cent. nitrogen) .. 3,900-4,400 0-405 1-220 
Methane and pure oxygen (100 per cent. oxygen) ne 0% és es na 4,900—5,400 0-517 1-166 
, { , ,) FA. 
V = [2gJepT,{1—(P2/Py) (K-0IK |} 
V Velocity of gas at exit of nozzle, ft. per second. g Conversion factor in Newton’s law of motion 
T, Temperature of gas entering the nozzle, R. = 32.2 ft. x lb. mass/sec.* x Ib. force. 
P, Upstream chamber pone, Ib. per sq. in. abs. J Mechanical equivalent of heat 778 ft. lb. per 
P, Exit pressure, lb. per sq. in. abs. B.Th.U 
C> 


Specific heat of gases at constant pressure, 


K_ Rati f specific heats cp/cy. 
B.Th.U.-per Ib. per deg. F. ee eT ae 


suggested; when burning stoichiometric mixtures of methane _ purposes of illustration. In Fig. 3, the convection heat- transfer 
and air, methane and air enriched with oxygen, and methane coefficient fA. for a cylinder of diameter 0.25 in. is equal to 
and pure oxygen. The gas temperature range at the inlet to approximately 188 B.Th.U. per hour per sq. ft. per deg. F. at 
the nozzle is typical of existing designs where the internal area 
of the refractory combustion chamber approaches a minimum 
per unit volume, and the heat release is greater than 10 mill. 
B.Th.U. per cu.ft. of combustion vol. per hour. 

The nomogram example illustrates a solution of the equation 
for a desired nozzle-exit velocity of 1,400 ft. per second*; 
given an inlet-nozzle gas temperature of 3,400°R, an average 
specific heat at constant pressure of 0.35 B.Th.U. per lb. deg. 
F., and an average ratio of specific heats, K, of 1.26, for which 
the required nozzle pressure ratio is 0.85. Therefore, when the 
nozzle is discharging to the atmosphere, a combustion-chamber 
pressure of 2.6 lb. per sq. in. gauge is required to produce the a 
desired velocity. What does this mean in terms of convection | 
heat transfer? I 

Fig. 3 illustrates the effect of gas velocity on the convection all 
heat-transfer coefficient h. expressed in B.Th.U. per hour per 
sq. ft. per deg. F. for various diameter cylinders for the 
special case of full flow at right angles across the outside of 
a cylinder (McAdams 1942). The gas (air) temperature is GAS VELOCITY IN FT PER SEC, 3000 F . 
3,000°F., indicative of the temperature at the exit of the 
internal-combustion nozzle previously described when burning 
fuel-gas with air. The physical properties of air are sufficiently 


- - . : Air temperature 3,000°F. 
cl to theoretical combustion products t ’ 
ose to theoretical co ion products to permit their use for R_ D.V/ vf = 1,000—-50,000 
D, Outside diameter of cylinder, inches. 
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Fig. 3. Coefficient of heat transfer by convection with an air 
stream flowing at right-angles across the outside of a cylinder. 





* The temperature of the gases at 1,400 ft. per second is slightly less _ al call 
(approximately 75°F.) than at the inlet to the nozzle, owing to the increase A D.=0-10. B D.=0.25. C D,=0.50, 
in kinetic energy of the jet. This effect is neglected in this paper. D D,=0.75. E D,=1-00. 
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a gas velocity of 1,400 ft. per second and a gas temperature 
of 3,000°F. 

Illustrating the relative magnitude of heating rates possible 
using high-velocity jets, by applying the information given in 
Figs. 1, 2, and 3, it is possible to estimate the time to heat 
an object through a given desired increase in temperature by 
applying the following integrated equation: 


W Cp fit, 
6. = 3,600 x A i * x loge Fert (Selas Corp. b, 6) 


where 6c is the heating time from temperature ¢,‘to ft, by con- 
vection in seconds; W the weight of the object heated, pounds; 
A the cylindrical area of the object heated, sq. ft.; cp the specific 
heat of the object, B.Th.U. per lb., F. (average between ¢, and 
t,); Ae the convection coefficient of heat transfer, B.Th.U. per 
hour per sq. ft. per F.; t; the temperature of the jet, F.; t, the 
initial temperature of the object, F.; and ft, the final tempera- 
ture of the object, F. 


The following conditions are proposed: 


(1) Temperature of jet constant at 3,000°F. 

(2) Initial temperature of the object t,, 100°F. 

(3) Final temperature of object f,, 1,500°F. 

(4) Dimensions of object, 4 in. diameter by 4 in. long. 

(5) Material of object, low carbon steel (490 lb. per cu-ft.). 

(6) Average specific heat of object between the temperatures 
t, and ¢,, 0.15 B.Th.U. per Ib. F. 

(7) Convection coefficient, 188 B.Th.U. per hour per sq. ft. 
per F. 

(8) Convection coefficient, constant during heating of object. 

(9) Heat conduction in object, neglected. . 

(10) Radiation from object during heating, neglected. 

(11) Phase change in object during heating, none. 


Under these conditions the heating time becomes 
6. =5 seconds (3,000°F. jet, velocity 1,400 ft. per second). 


If the velocity be reduced to 150 ft. per second the heating 
time becomes 


6. =19 seconds (3,000°F. jet, velocity 150 ft. per second). 


In addition to the relatively high convection heat-transfer 
coefficients available with jet-type burners, the high-velocity jet 
produces shear and drag upon objects so heated. This combina- 
tion effect permits new processes and products, several of which 
include: 


(1) Continuous forming of micro-fine filaments from 
viscous materials; 

(2) atomisation of molten liquids; 

(3) combined continuous melting and atomisation of 
liquids at the jet; 

(4) localised heating of metals preparatory to effecting 
metallurgical transformations in prescribed patterns; 

(5) simultaneous fluidising, heat treatment, and conveying 
of granular materials; 

(6) submerged direct heating of liquids; 

(7) continuous singeing of textiles at high speeds; 

(8) fire polishing of glass. 


Of equal importance to heat transfer, shear, and drag, but 
of distinct significance, are the present studies of ultra-high- 
speed chemical reactions taking place in the flame fronts of 
high-temperature gaseous jets (Lessing 1953). ‘These high- 
speed reactions have increasing significance in rocketry, bio- 
chemistry, upper-atmosphere researches, air pollution and an 
entirely new class of chemical processes from which may 
develop completely automatic, high-speed, continuous-flow 
chemical plants.’ The engineer’s contribution to these develop- 
ments lies in translating basic scientific research into production 
applications; and represents an important branch of the tech- 
nology of high-temperature gaseous jets. 


The Radiant Burner 


A second type of burner utilises high-velocity high-tempera- 
ture gaseous jets in a different manner to achieve an entirely 
different heat-transfer effect on process materials. 

A radiant type of burner is illustrated in Fig. 4 and functions 
as follows: Stoichiometric combustible mixture, either pre- 
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mixed or nozzle mixed, is discharged from the diffuser, in the 
form of numerous jets, into contact with the surface of a rela- 
tively flat refractory concavity. Fluid flow and rapid heat- 
transfer between gases and refractory is the basis for design 
of concavity. Within normal capacity range the gases escape 
from the concavity as final products of combustion. 


Fig. 4. Radiant burner. 


Certain inherent features of the radiant burner permit pro- 
cessing methods and resulting products to be re-evaluated on 
bases other than cost of fuel or reduction of heating time alone. 


These features include: 


(1) Rapid conversion of chemical energy in the fuel into 
sensible heat in the gases within the geometric confines of 
the cup. This is accomplished by utilising the effect of 
turbulence and the reaction supporting properties of incan- 
descent refractory; 

(2) partial conversion of sensible heat in the gases to high- 
level radiant energy in the refractory concavity. This effect 
is obtained by designing to permit control of convection 
heat-transfer coefficients (gases to refractory) to the surface 
of the refractory concavity; 

(3) discharge of high-temperature combustion products into 
the work space—but not at the work itself—thereby mini- 
mising localised impingement upon the process material. 


Practical Significance 


The practical significance of the radiant burner to the process 
engineer may be undegstood as follows: 


(1) Heating chamber dimensions are a function of product 
dimension and the radiation configuration factor between 
emitter and receiver—whichever is of controlling importance 
in the contemplated design; 


(2) the radiant burner permits new methods of handling 
process-products, involving small, rugged heating structures 
(semi-furnaces) of low heat-storage capacity and nearly 
instantaneous radiant temperature response to production 
demands; 


(3) process materials can be exposed to time-temperature 
cycles on an individual, continuous basis, thereby greatly 
minimising the possibility of non-uniform treatment as con- 
trasted with bulk, long-cycle heating on a furnace hearth; 


(4) exposure time of product to temperature is drastically 
reduced (from hours to minutes or seconds) often creating 
improved physical properties in the product; 


(5) application of a number of burners to a heating unit, 
thereby utilising thermal energy more effectively while at 
high energy levels. High rates of heat transfer to the object 
are achieved with geometric control of heat-transfer pattern; 


(6) radiant burners are placed close to the object without 
the danger of localised heating, owing to the absence of 
‘torching,’ by high-temperature gases, upon critical material. 


Refractory enclosures operating at average wall temperatures 
above 1,750°F. transfer, by wall radiation, 80% of the heat 
absorbed by the object (Genna and others 1954). Fig. 5 illus- 
trates the distribution of the various modes of heat transfer. 
An increase in percentage of total heat-transfer by convection 
is evident as the average sample temperature approaches the 
furnace wall temperature and the radiation term approaches 
zero. 
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AVERAGE SAMPLE TEMPERATURE — 100 F 


Fig. 5. Curves for heat-transfer rates in a gas-fired furnace. 
80% of its heat is transferred by radiation from the furnace 


walls. 


-------- Average furnace gas temperature 1,960°F. 
Average furnace wall temperature 1,750°F. 

——-— — Average furnace gas temperature 2,250°F. 
Average furnace wall temperature 2,010°F. 





Average furnace gas temperature 2,400°F. 


Average furnace wall temperature 2,100°F. 


It should be noted, however, that the high percentage of heat 
transferred by radiation is maintained for a higher sample tem- 
perature if the wall temperature is increased. The radiant burner 
is one method of approaching this condition by the introduc- 
tion of many radiant sources (burners) into the refractory wall, 
thereby converting part of the highest-temperature sensible heat 
in the gases to radiant energy at high temperature. The transfer 
of heat by radiation to workpiece areas is by nature a simpler 
process to evaluate and control than that by high-temperature 
random convection. 


Fig. 6 (McAdams, 1942) illustrates the coefficient of heat 
transfer by radiation when the two surface temperatures are 
known. The coefficients have been extended to include surface 
temperatures up to 5,000°F. and are therefore convenient for 
estimating the heat transferred by radiation for temperature 


TABLE 1. HEATING TIME FOR METALS BY RADIATION 
HEAT TRANSFER 





Tem- Initial Final | 
perature tem- | t Heating 
Material Size of en perature perature time 
closure, | of object, | of object, 
F. F | F. 
Carbon steel, round | Diameter 2,300 60 2,000 6°6 minutes 
a 
Carbon steel, round | Diameter 2,700 60 2,000 3-0 minutes 
7 
Bright steel strip .. | 0-010 in. 2,000 60 1,300 5-2 seconds 
Bright steel strip .. | 0-010 in. 2,500 60 1,300 2-3 seconds 
85-15 brass strip .. | 0-010 in. 2,500 60 1,300 1-7 seconds 


hr 


h, BThU PER HR PER SQ FT PER DEG F 
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SURFACE TEMPERATURE, t, DEG F 


Fig. 6. Coefficient of heat transfer by radiation. 


t, Temperature of surface 2. 


orf )-()] 


A\(ti—te) 


hr B.Th.U. per hour per sq. ft. per deg. F. 
qr B.Th.U. per hour. 

A, Area, sq. ft., surface 1. 

¢, Emissivity of surface 1=1.0. 

T Absolute temperature, deg. R. 
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differences occurring when oxygen enrichment or preheated air 
are used. 

In Table 1 are given theoretically computed values (Selas 
Corp. c) which represent heating rates obtained in actual prac- 
tice. In these calculations certain assumptions have been 
made: (1) transformation phase change in metals is neglected; 
(2) heat transfer by conduction in the metal is neglected; 
and (3) the area of the enclosure is large compared to the area 
of the enclosed object. 

It is evident from Table 1 that small increases in temperature 
of the enclosure significantly reduce the heating time. 

The effectiveness of radiant heating can be efficiently utilised 
only when the conversion (by convection) of the sensible heat 
in the combustion gases to radiant heat in solid surfaces takes 
place under controlled conditions. 

Industrial heat processing applications utilising techniques 
herein described often require that the final temperature of the 
object be controlled by a predetermined exposure time to con- 
tinuously reproducible heat-transfer conditions. This method is 
successfully practised by industry, and exposure-time tolerances 
of less than ,4, second are not uncommon. This means that 
heat release with respect to time must be under accurate 
control. 

Numerous devices, designed to eliminate these factors as 
uncontrolled variables, are well developed, and practically any 
magnitude of heat-processing load can readily be accommo- 
dated by instruments and machines for the purpose of (1) sup- 
plying constant ratio air-gas pre-mixtures under pressure up to 
15 lb. per sq. in. gauge, and (2) supplying air and gas of con- 
stant ratio piped separately to process burners up to 500 Ib. 
per sq. in. gauge. 

The proper selection of air/gas proportioning equipment is 
determined by the mode and rate of heat transfer required by 
the process, the mechanical energy required in the jet, and by 
economic considerations. Equipment is readily available for 
the purpose of supplying burners with air and fuel-gas at 
constant ratio, over wide ranges of pressure and flow rates, and 
within tolerances dependent upon the requirement and 
economics of the process. 


Typical Applications and Installations 


A technology is able to survive and grow only when the 
concepts upon which it is based remain economically valid. 
An examination of several typical applications and installa- 
tions embodying this principle will further clarify the objectives 
to be achieved. 

Continuous Forming of Viscous Materials. Fig. 7 illustrates 
a practical application of a high-velocity jet to continuously 
heat, form, and deliver new products possessing valuable 
physical characteristics. In this instance, fuel-gas performs a 
number of precision operations, in proper sequence and with 
micro-timing. A number of variables are involved that suggest 
not only the actual complexity of the process but also the 
many possible combinations of variables to produce new pro- 
ducts. These are: 


(1) Temperature of the jet; 

(2) velocity of the jet; 

(3) viscosity of the jet; 

(4) temperature-viscosity relation of the raw material; 

(5) density of the raw material; 

(6) diameter of the raw material entering the jet; 

(7) heat transferred to the material in unit time; 

(8) rate of raw material fed to the jet; 

(9) the relation between the viscous drag of the jet upon 
the material and its change in dimension and temperature 
(viscosity) with respect to time). 


HIGH VISCOSITY MATERIAL 





Fig. 7. Continuous heating, forming, and conveying of micro- 
fine filaments from viscous materials. 
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Atomisation of Molten Materials. Fig. 8 illustrates the 
application of a high-temperature high-velocity jet for sub- 
dividing molten materials by atomisation. It is physically 





Fig. 8. Atomisation of molten materials. 


simpler to shear a liquid than a solid; consequently, many 
materials of relatively low viscosity in the molten state may be 
atomised to produce finely-divided solids. 

Surface Hardening Automotive Camshaft Cams. Illustrations 
(in the original paper) show an automatic machine designed to 
surface-harden the cams of alloy grey-iron automative cam- 
shafts. Fuel-gas and air combine in jet-type burners to pro- 
duce a reproducible, hardenability pattern on each cam surface 
of the camshaft, simultaneously. The shafts are automatically 
quenched in oil to produce a hardness of Rockwell C-50. The 
depth of hardness is illustrated by the metallurgical section 
shown. The cams are ground in a subsequent operation. 

With variable heat balance existing from cam to cam, due to 
different heat conduction and radiation conditions pertaining to 
each cam, variable heat-transfer rates must be provided, nozzle 
to nozzle, by the quadruple nozzle jet burners illustrated. This 
condition is satisfied by designing the area of the individual 
nozzles to accommodate the relative heat-transfer rate required 
by each cam. 

The camshafts are charged at the top of the unit where 
moderate preheat is secured. They are then automatically 
positioned and rotated—while heat is being transferred to the 
face of each cam—at sufficient rate to permit surface harden- 
ing. The production rate is 120 camshafts per hour and the 
heat input 1,500,000 B.Th.U. per hour. 

Pattern Hardening &f Railroad Rail Ends. Another typical 
application of the jet burner is pattern hardening the ends of 
T-section railroad rails. One of the factors limiting rail life is 
‘end batter,’ a condition arising from repeated impact of the 
wheel upon the rail end. Proper hardening of the rail ends to 
desired mechanical properties has greatly increased the service 
life of rails, and it appears to be only a matter of time before 
all rail producers in the United States adopt the method. The 
pioneering installation was made in the Steelton, Pennsylvania, 
plant by the Bethlehem Steel Company and illustrations and 
details are through the courtesy of the Bethlehem organisation. 


Sequence 


Another illustration in the paper is of an overall view of the 
rail-end hardening bay. Both ends of the rail are treated 
simultaneously by indexing beneath burners in the following 
sequence: 


(1) Rail head is heated uniformly to approximately 1,000°F. 
beneath three unit-type radiant burners for a total time of 
about 44 minutes (90 second index); 

(2) a fourth index places the rail beneath a jet burner, 
when the burner nozzle is automatically positioned over the 
rail end: Longitudinally with respect to the rail end, trans- 
versely with the rail head width, and vertically for proper 
clearance between rail head and burner nozzle. Approxi- 
mately 90 seconds later the desired hardenable temperature 
pattern appears; 

(3) the fifth index accurately positions the rail head beneath 
the high-pressure air (95-100 lb. per sq. in.) quench nozzle 
where it is quenched for about 30 seconds; 

(4) following completion of the air quench, sufficient heat 
remains in the adjacent section of the rail head to temper 
the fine, pearlitic, hardened structure, producing a final 
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average Brinell hardness well within the range of 331 to 401 
as recommended by the American Railway Engineering 
Association. 


At a heat input of 2.5 mill. B.Th.U. per hour per hardening 
bay, a production rate of over 30 rails per hour, limited only 
by treatment time and production-line finishing methods, has 
been attained at one plant. 





Typical continuous flow application. 


Fig. 9. Submerged direct heating of liquids. 


T-rails ranging from 100 to 155 lb. per yard are regularly 
end-hardened by this method. Production in excess of 500,000 
tons of hardened rails by a Pennsylvania plant has indicated a 
completely satisfactory product. 


Precise time-temperature rates (both heating and cooling) 
permitted the development of a new process. 


Submerged Direct Heating of Liquids. Direct heating of 
liquids is accomplished by the specially designed jet burner 
illustrated in the paper. Combustion of compressed-air-gas 
mixture is completed in the refractory-lined combustion cham- 
ber under a pressure approximately equal to the submerged 
hydrostatic head. Gaseous jets of combustion products (near 
3,000°F.) issue from the diffuser, creating excellent agitation 
of the solution, and efficient heat transfer (gases to liquid). 


A typical arrangement for continuous flow heating is in the 
City of Philadelphia’s modern sewage-treatment works, where 
a multiple group of seven burners are used to maintain around 
the year temperature of sewage sludge at the maximum diges- 
tion rate. 


One of the products of sewage digestion is a gas of high 
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Fig. 10. Singeing of textiles. 
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methane percentage. The gas is collected in digesters (tanks) 
and piped to air-gas premixture machines from which it is 
discharged, at a pressure of 3 lb. per sq. in. gauge in stoichio- 
metric proportions, to the burner combustion chambers. Over- 
all thermal efficiency of 85% is regularly achieved and the 
fuel is a by-product of the basic bacteriological process. 


Continuous Singeing of Textiles. Corduroy is singed at 100 
yards per minute while passing under the 2 mill. B.Th.U. per 
hour burner. If the travel of the cloth web is stopped, the 
cloth automatically retracts from the burner and a heat baffle 
moves between burner and cloth. Former practice required 
three passes at much lower speeds to complete the singeing 
operation. 


Fire Polishing of Glass. Electric meter cases are uniformly 
internally polished immediately after forming. Advantage is 
taken of the shape of the object and a relatively low-velocity 
jet type of air-gas burner to achieve beneficial high-tempera- 
ture gas flow (Fig. 11). The result is uniform heat-transfer 
over the entire internal area of the object. The fire polishing 
time is 10 seconds and the heat input 180,000 B.Th.U. per hour. 


Continuous Strip Heating. Comparing batch annealing of 
steel strip to continuous direct-fired radiant heating, the former 
requires a total heating, soaking, and cooling cycle of about 
100 hours, while the latter requires approximately 90 seconds 
at 1,000 ft. per minute. 


Continuous Flow Advantages 


The production advantages of a high-speed (1,000 ft. per 
minute or greater) continuous-flow annealing process compared 
to a batch process are readily apparent. The fuel economy 
can be visualised by comparing the two methods of heating 
and cooling. One of the more important considerations result- 
ing from a new process are the characteristics of the product. 
The high-speed continuously annealed product has been desig- 
nated by tin-plate consumers as ‘TU ’ temper (universal temper) 
because of the different physical characteristics, compared to 
batch annealed stock. These properties may be summarised 
as: (1) Uniform physical properties from edge to edge of the 
strip; (2) a high degree of corrosion resistance due to the elimi- 
nation of anneal border, which occurs in batch annealed strip; 
(3) ‘TU’ temper permits a high degree of drawability when 
applied to the production of medium and deep-draw products. 
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Fig. ll. Fire- 
polishing of glass. 


The tendency of batch-annealed products to flow irregularly 
around a die is thereby eliminated. 

Continuous Heating of Steel Rounds. Heating of round 
billets for making seamless tubing is a critical operation in the 
steel industry. Among other requirements the billet must be 
at uniform temperature—when forced longitudinally over the 
point in a rotary piercing mill—if uniformity of wall thickness 
is to be achieved in the final product. 

Conventional practices in the steel industry apply roll-down 
types of furnace and rotary-hearth furnaces requiring about 
20 and 15 minutes per in. of diameter to heat to piercing 
temperature of 2,200-2,250°F. Stationary contact between 
billet and hearth adversely affects temperature uniformity. 


Automatically Cut to Length 


High-speed heating, utilising relatively small radiant enclo- 
sures completely surrounding the billets, is arranged to provide 
the tonnage required when heating at a rate of 4 minutes per 
in. of diameter. An installation for heating a maximum of 
40 tons per hour is illustrated in the paper. Billets approxi- 
mately 30 ft. long and 4-5 in. in diameter are charged and 
conveyed automatically through the heating zones. The billets 
are automatically cut to length at 2,200-2,250°F. by a hot 
saw and delivered to the piercer. 

The principal advantages gained by this heating method are: 
(1) A constant supply of uniformly heated rounds to the rotary 
piercing mill; a necessary starting point toward the production 
of concentrically uniform seamless tubing; (2) reduction in scale 
per heated ton owing to reduction in heating time; (3) reduction 
of power required to displace the metal at the piercer owing 
to improved plasticity of the uniformly heated round; and (4) 
reduction in operating personnel owing to adaptability of the 
design to automation. 
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Tubular products are similarly heated on an individual, con- 
tinuous, high-temperature-gradient basis in order to perform 
the operations of: (1) Re-heating for sizing; (2) hardening; (3) 
tempering; (4) annealing; (5) normalising. 

Fluid Processing in the Petro-chemical Industry. A tubular 
heater illustrated has greatly extended the on-stream operating 
time in refinery operations. A schematic diagram of the heater 
shows radiant burners, distributed and zoned in opposing side 
walls, exposing the tubes to direct radiation from both sides 
and to low-velocity uniform-temperature combustion products. 
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Fig. 13. Continuous radiant heating of steel rounds. 


Complex time-temperature curves are readily obtained in the 
radiant section of the heater. Localised overheating is elimi- 
nated, permitting heater duty to be increased to the maximum 
permissible for the alloy tubes or for the liquid under process. 
Results obtained during three years operating experience show 
conclusively higher yields of higher quality products without 
the introduction of costly operating problems. 

Direct-fired Dryers in the Printing Industry. Another illus- 
tration is of the application of two retractable-web radiant 
dryers to a single web, four-colour perfecting web press. Web 
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Flow diagram for high-speed strip annealing. 


Fig. 12. Radiant-burner direct-fired continuous heating of strip. 
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speeds of 1,200-1,600 ft. per minute are in common practice 
today, producing 20,000 magazines per hour per press. 
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Cross-section and flow pattern. 


Fig. 14. Radiant heating in the petroleum industry. 





Industrial Purposes 
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HIS paper gives an account of the design, construction, and 

performance of a special type of moulded refractory burner 
to be used for local heating in industrial operations. The 
burner consists of a short converging tunnel at the base of 
which theoretical air/gas mixtures are burnt. The flames are 
formed at the mouth of a series of slots in the base of the 
tunnel, which base is moulded integral with the tunnel walls. 
The performance of these burners is gauged by the heat im- 
parted to a circular water tube across the tunnel mouth, and 
the results are related to standard data on forced convection. 

In industrial operations occasions are often arising where 
local heating of a component is required. Such heating 
may take the form of a fusion as in glass manipulation or 
silver soldering, local softening or annealing as in metal fabri- 
cation, or heating prior to local hardening. Of necessity the 
Birmingham undertaking has always had a keen interest in this 
work and paperst have been read by other members of the 
staff to throw considerable light on the subject. 

The present work originated as the result of requests from 
two manufacturers who required what we may call * contoured ’ 
flames for certain fusing operations. The burner system 
adopted after many attempts had some very good features and 
though it resembles in some characteristics other forms of local 
heating burner, there are some aspects of its manufacture and 
performance that are worth attention. Accordingly, though its 
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Control of web speed, temperature head, and temperature 
uniformity in micro amounts permits of ‘ setting’ the ink with- 
out discolouring the paper or impairing the fidelity of the 
colours. 

New processes, new products, and improved existing pro- 
cesses will result from more tightly coupled knowledge among 
the fields of process development, combustion, heat transfer, 
and fluid mechanics. Relatively little information is available 
on the subject of high-temperature aerodynamics, but it is as 
fundamental to heat processing technology as the combustion 
reaction itself. It is hoped that this paper has succeeded in 
pointing clearly to the more important objectives. By citing 
actual applications of these principles perhaps the imagination 
of industry will be stimulated toward further progress in heat 
processing. 
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ultimate form is not yet decided, it is considered that the time 
is opportune to present an account of it to those interested in 
industrial burners. 

It is not proposed to review other types of contact burners, 
descriptions of which will be found in the papers referred to. 
References will be made to them as points of comparison arise. 

The factors which influence the success of a burner for local 
heating may be considered under the following headings:— 

1. The shape, size, and position of the flame. 

2. The temperature of the flame and the ready repro- 
ducibility of the flame characteristics. 

3. The velocity of the products of combustion as affecting 
the rate of heat transfer by forced convection. 

4. Other factors: performance of burner, silence, flame- 
proofness. 

For a flame to be so disposed to the surface or edge to be 
heated that it is used to the best advantage demands a burner 
designed for each particular purpose (as the one I propose to 
discuss) or a burner which can be built up from a number of 
sections, as certain strip burners available, or a number of 
small units suitably placed. 

Our early attempts to make a contoured burner were in the 
nature of converging tunnel burners fired by a drilled mixture 
manifold at the back. Owing to a lack of uniformity in the 
flame this was discarded in favour of a refractory grid, moulded 
for convenience with slits and not with circular holes. This 
was later superseded by the present design with walls moulded 
integral with the grid. 

The converging burner tunnel in which combustion take4 
place is formed in a refractory block which constitutes one 
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boundary of the mixture manifold, the other boundary being 
the welded steel box in which the block is rigidly retained. 
Air/gas mixture from a suitable mixing device passes to the 
tunnel proper through a series of properly proportioned slits, 
connecting manifold and tunnel, and there burns to give a very 
hot and rapid stream of products of combustion which may be 
accurately directed from the tunnel mouth on to the work to be 
heated. 

Before I describe to you the operation of making such a 
burner system I should say that in the early days of our work 
on these problems our attention was drawn to the possibilities 
of silicon esters as bonding material for high grade refractory 
special shapes, and our technique of moulding proceeded con- 
currently with that of burner design. 

The silicon esters as available commercially have the com- 
position Si (OC,H,), and they can be hydrolysed—i.e., caused 
to react with water to produce a silica gel which, if dispersed 
among suitable refractory grains, can be dried and fired to give 
a very strong bond. The hydrolysis is effected by mixing with 
the ester a water-alcohol mixture, the water content of which 
can be varied within limits, to control the process of hydrolysis 
and rate of setting. Various refractories may be used—e.g., 
sillimanite, zirconia, alumina, &c., subject to suitable nature 
and size of grains. For success the grains must not be rounded 
but sub-angular, and a mixture of small and large should be 
used. We have used throughout sillimanite grains of mesh 

30 +80 and sillimanite flour, which gives very sharp 
mouldings—a necessity when fine orifices are to be formed. 


Moulding Operation 


A wooden core corresponding to the desired tunnel shape is 
pinned, mouth down, to a flat base plate, and on its $ in. wide 
upper surface a series of shallow slots is cut with a hack saw, 
at specified distances, to take fins to form the combustion slits. 
These fins are of stiff card or plastic of correct gauge and 
guillotined to size 4 in. by 14 in. Over this tunnel core is 
clamped the burner box with back removed and with its front 
edge lined with H.T.I. brick, so sized as to come within 4 in. 
on every side of the projected tunnel mouth. The H.T.I. is 
closely fitted and cemented into position and moreover retained 
at the sides by strips of iron pinned to the sides of the box. 
Into this mould thus formed the correct amount of sillimanite, 
ester, and alcohol mixture is poured, to cover the fins to within 
4 in. of the top, vibrated: to fluidise and consolidate the mass, 
allowed to set, dried, and fired to about 700°C. After blowing 
out the ash and generally cleaning up, the back is sealed into 
position and the burner ready for use. 

The size and separation of the slots to be formed in the base 
of the tunnel were originally founded on the consideration that 
with relatively large manifolds the burner should be flameproof. 
Limiting diameters for circular holes to prevent light back in 
theoretical mixtures should be of the order of 1.8 mm. 
(0.071 in.). In point of fact, about half this width is essential. 
Other considerations, however, require the slot width to be 
0.020 in. or less, so that these burners are well within the flame- 
proof limit. 

The ratio of slot area to base of tunnel is based on the rela- 
tive volumes of unburnt gas and expanded products of com- 
bustion, so that for slots of 0.020 in. width the spacing required 
is 7.5 to the inch (practical 4 in. centres). The tunnel base has, 
from strength considerations, been kept at 4 in. wide. The 
tunnel length and aperture depend on the concentration and 
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required dimension of flame, and will be considered under the 
heading of velocity of products of combustion. 


Optimum Flame Conditions 


The next consideration is that of getting optimum operating 
conditions—i.e., of regulating air and gas to give maximum 
flame temperature which corresponds in a practical sense to 
theoretical proportions of gas and air. 

For the tests and regulation of this burner we have availed 
ourselves freely of a device due to Brinsley and described in 
a recent paper* to the Institution of Gas Engineers. Known as 
the calyx flame this device is such as to give a degree of pre- 
cision to manifold burner adjustments which could not be 
obtained by any other means, and in fact is invaluable for both 
laboratory and district work. For example, reference to Table 
2 shows five independent adjustments of gas rate to a standard 
air setting for five different venturis, fitted to the air entrain- 
ment device and indicates the exactness with which the adjust- 
ments can be made. 

The calyx burner is fed by a bleed from the air-gas manifold 
and the mixture flame is caused to burn in its own products of 
combustion, with rigorous exclusion of extraneous air. If in 
the mixture there is air in excess of that required for com- 
bustion, then no violet calyx is formed at the base of the flame, 
but immediately on reaching theoretical mixture proportions a 
calyx appears and intensifies in colour on further enrichment 
with gas. 

Using, as will be described later, a small water cooled tube 
in the flame as an indication of heat transfer, a series of tests 
was made with a small moulded burner with a constant air 
flow and variation of the gas entrained. The results are given 
in Table 1. 

These figures show that for over-aerated conditions the heat 
transfer is not unduly affected by excess of air. With excess 
of gas, however, heat transfer rapidly falls off once calyx con- 
ditions are passed. When heating a hot body, however, a dif- 
ferent result will be obtained on account of the serious diminu- 
tion in temperature difference. In practice with brazing tests 
it has been found that much the best results are obtained when 
strict attention is paid to the regulation of the burner. For all 
tests, therefore, calyx adjustment was used. 

The burner, being of a manifold type fed by an injector, is 
capable of use by entraining air at atmospheric pressure, giving 
constant proportioning of mixture and reproducibility of mix- 
ture and flame charagteristic. 

Even with the hottest flame suitably disposed to the work it 
may still be necessary to use the maximum velocity of products 
of combustion—e.g., in local heating of metals where thermal 
conductivity is so important, speed of heating is essential. Or 
again it may be necessary to make the best use of available air 
pressure. We must, therefore, examine the problem of pro- 
ducing maximum velocity of products of combustion on to the 
work. This velocity will all have its origin in the energy of 
the air jet which energy will appear partly as static pressure 
in the manifold and static pressure at the base of the tunnel 
which latter pressure accelerates the gases towards the mouth 
when the tunnel is convergent. The conditions for the suc- 
cessful accomplishment of this energy conversion have been 
laid down in a paper already referred to and the results given 
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TABLE | 


Gas flow 
cu. ft. per hour 


Aeration 
condition 


| 








Over aerated, no calyx 
—ditto— 
—ditto— 

Faint calyx 

Pronounced calyx 

—ditto— 
—ditto— 
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| 
| B.Th.U. per thous. 
B.Th.U. per thous. sq. ft. per hour 
sq. ft. per hour per cu. ft. of gas 


B.Th.U. per hour 
measured 





312 
354 
379 
391 
383 
334 
340 
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THE PROOF OF THE PUDDING... 


.. . For the large scale extensions to the Grimsby 
Plant of British Titan Products Co. Ltd., Messrs. Crosthwaite Furnace Equipment gets the maxi- 
Marshall's of Gainsborough ordered 4 sets of 
Crosthwaite Furnaces in July 1950 — all with Self- 


cleaning Grates, Fan Air, stand-by Steam Jets, tebili : 
Mechanical Stokers and Coal Handling Plant. A reliability and long life. How much can Cros- 


further 5 sets were ordered in January 1954, 4 more thwaite Equipment save you ? Send for details 


in November 1954, followed by a further contract now. 
in November 1956. 


mum heat from all solid fuels. Crosthwaite 
Equipment is renowned for its efficiency, 


FORCED DRAUGHT FURNACES, MECHANICAL 
STOKERS AND COAL & ASH HANDLING PLANT | 


CROSTHWAITE FURNACES AND SCRIVEN MACHINE TOOLS LTD 


York Street Ironworks, LEEDS 9 32 Victoria Street, LONDON S.W.1 
Telephone 3-2411 &2 Telephone ABBey 2966 
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TABLE II. Tests to determine optimum diameter of venturi for use with a given burner and corresponding pressure and 
flow relations. 
| | 
Air jet Venturi Ratio Gas Manifold | Gas rate Suction at Condition 
dia. in. throat D pressure pressure cu. ft. per point of gas and air 
d. dia. in. -— in. W.G. in. W.G. hour entrainment full on 

D d. 

0-241 281 1-17 3 77 126 - 69 overgassed 
312 1:29 3 8-4 131 12-4 m1 
336 1-39 3 8-4 132 -12°5 : 
360 1-49 3 8-2 128 9-75 “ 
385 1-60 3 8-0 127 - 8-05 - 
281 1:17 0 8-0 127 69 ~ 

0-281 -281 1-00 3 12-4 164 1-5 el 
312 1-11 3 13-15 171 — 44 % 
336 1-20 3 13-15 171 - 5-2 be 
-360 1:28 3 13-0 169 4-65 oe 
385 1-37 3 12-95 168 3-7 a 
385 1-37 0 12-95 168 3-7 as 

0-306 281 0-92 3 14-4 170 + 2-4 no calyx 
312 1-02 3 15-3 188 + 0-5 overgassed 
336 1-10 3 160 193 — 2:1 < 
360 1-18 3 15-9 192 - 16 e 
-385 1-26 3 15-6 189 - 09 me 

0-320 336 1-05 | 3 16-7 199 1:5 os 
360 1-12 3 17-0 202 1:3 a 
385 1-20 3 17-0 200 0-5 





form a very satisfactory confirmation. I am giving in Table 2 
a number of sections of a complete test of a burner system 
which could be fitted with five sizes of venturi and in which 
the air jet was increased progressively in stages. 


Burner dimensions: 


Mouth 3 in. x 4 in. 
Slots 17 x 0.024 x 4 in. of area 0.204 sq. in. 


The following points are of importance:— 


1. In each series of tests venturi No. 3 gives the maximum 
manifold pressure and maximum gas rate correspond- 
ing to calyx conditions. For this optimum size of 
venturi the ratio of throat area to port area was 
0.435 in. 


2. As the size of this jet is increased and the ratio of the 
diameter of the venturi to that of the air jet approaches 
1.1, so maximum manifold pressure and gas flow are 
developed. 


vs) 


Within the size limits laid down above automatic pro- 
portioning due to governing to atmospheric pressure 
is possible. 


4. It is worthy of note that the 
pressure corresponding to 40.8 in. 
17.0 in. w.G. which corresponds 
This serves as a guide to the 
conversion. 


maximum manifold 
W.G., air pressure is 
to 42% conversion. 
efficiency of energy 


These data lay down, for our gas, the approximate propor- 
tions of an injection system and burner, but are subject to 
certain limitations. 


Restricting the Escape 


The effective aperture of the burner is not that of the slots 
alone for the resistance of the tunnel beyond these slots also 
has an effect on restricting the escape from the manifold. In 
fact the pressure developed at the base of the tunnel is fairly 
considerable, as the following figures for a tunnel of taper 21 
(included angle) would show. 


Air pressure, in. W.G. 68 13.9 262 56.1 111.2 
Manifold ,, __,, 1S Se SS ee oe 
Tunnel __,, es Ge 2s. 43 LA 


From these figures it would follow that the ratio of possible 
discharge without tunnel, to that obtained with the tunnel, is 


1 to 0.93 for the lower air pressures. In other words for this 
very convergent tunnel the tunnel is equivalent to a reduction 
in grid size of 7-13% according to the air pressure. For most 
purposes, therefore, this correction can be neglected. 

It might be noted at this point that the discharge coefficient 
of the slots varies from 0.37 to 0.5, which is the result of a 
temperature effect, the mixture tending to heat up at low rates 
of throughput. 

To make the most efficient entraining device for a high velo- 
city burner the following size relations must hold:— 


Tunnel length (in.) x 4 in. = tunnel base (sq./in.). 
Tunnel base (sq. in.)/6.8 = slot area (sq./in.). 

Slot area x 0.45 = venturi area giving venturi dia. D. 
D/1.1 = air jet diameter. 


If a low velocity burner is being made, then a proprietary 
make of injector approximating to the above, may be fitted. 

In the early stages of the development of this burner we had 
little to guide us in the matter of optimum tunnel shape. The 
object of the burner being at times to use the greatest velocity 
locally, it was realised that we could effect this by making the 
tunnel more convergent, but quantitative measurement of the 
effects produced was not forthcoming until we adopted the 
simple technique of using a water cooled tube across the burner 
mouth as an index of heat transfer. 

The tube used for these tests was of polished heat resisting 
steel 0.126 in. outside diameter and 1/16 in. inside diameter. 
A suitable length of this was soldered into two brass bushes 
which could be screwed into } in. tee pieces with accommoda- 
tion for a suitable accurate thermometer and appropriate con- 
nections for water inlet and outlet. The inlet was connected 
to a constant head tank and the flow of 1 Ib./min. gave a suit- 
able temperature rise with all burners. It was established first 
of all that within reasonable distance of the burner mouth con- 
sistent results of heat transfer could be registered. Thus with 
a 2 in. by ¢ in. slot burner working at 48 cu.ft. per hour the 
following data were observed:- ‘ 


Distance of tube above 
burner mouth... ... tin. fin. fin. Fin. 


Heat transfer. B.Th.U. 
per hour registered ... 


sin. Fin. 


1,550 1,555 1,550 1,450 1,340 1,175 


In all tests, however, the distance from the burner mouth was 
standardised at } in. 

The fact that the burner orifice is ideally suited to heating 
a tube is of great importance because it enables us to calculate 
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the amount of heat transferred by forced convection during any 
test. The total quanity of heat transfer (convection and radia- 
tion) being accurately determined, the radiant heat transfer 
follows by difference. 

A great deal of work has been performed on the heating of 
circular section tubes in streams of hot fluids (liquids and gases) 
and all the data for widely differing conditions of temperature 
difference, tube diameter, velocity of fluid, and fluid charac- 
teristics can be related to each cther by an expression of the 


form. 
0-3 
wo! Ce) 
k6 k 


0-6 


- © 


This applies to high velocity streams where dv *the Reynolds 
B 


number has a magnitude greater than 1,000. 
In this formula the symbols represent: 
h = heat transfer in B.Th.U. per sq. ft. of tube surface 
per hour. 
tube diameter (ft.). 
temperature difference between fluid and tube °F. 
mass velocity, i.e., lb. fluid per hour per sq. ft. of 
burner aperture. 
c specific heat at constant volume. 
m viscosity of fluid. 
thermal conductivity of fluid. 
cu and k are obtained from standard data on gases and the 


ch ’ : . 
value ~- which appears in the formula is taken as con- 


. 
stant at all temperatures. These data are obtained for the mean 
temperature of the film between fluid and solid. 

The mass velocity of the fluid is obtained from the gas rate, 
theoretical air requirement, and burner orifice. For a calcula- 
tion of h therefore, it is necessary to determine the flame tem- 
perature or assume a reasonable value for same. The deter- 


TABLE 3. 


| 
Heat 
transfer 
observed 
B.Th.U. per 
sq. ft. per 
hour (thous.) 


Gas rate 
cu. ft. per hour 
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mination not being possible it was decided to adopt a figure of 
1,850°C. for the flame temperature. Recent results by Leason* 
working with similar types of converging tunnels indicated flame 
temperature of this order. In the event of this temperature 
being, say, 100°C. too high, then the error introduced with a 
calculation of convection to tube at 30°C. would be approxi- 
mately 6%. 


First Application 


In our early work on this type of burner we had remarked 
on its curious behaviour with increasing mixture feed. Thus 
a burner working at a low air pressure of 4 Ib. per sq. in. would 
have the tunnel walls at a temperature of perhaps 1,250°, but 
on increasing the air pressure and gas consumption to retain 
calyx conditions the temperature of the tunnel fell and finally 
became relatively cold. Reference to Section 1, Table 3, illus- 
trates this. 

Our first application of heat transfer measurement was to 
determine the cause of this and a series of tests was performed 
with a 2 in. by } in. slot burner of which the grid had 11 slots 
4 in. by 0.025 in. The heat transfer performance is set out in 
Table 3, Section 1. We note that the heat transfer rises sharply 
to a definite maximum at 40,000 B.Th.U. per hour input, after 
which further increase of mixture feed leads to no appreciable 
increase in heat transfer. This phenomenon, which indicates 
a reduction in flame temperature, has been ascribed by Leason 
to turbulence at the point of combustion. At the point of 
maximum heat output which will correspond to fully turbulent 
conditions in the cold mixture stream the Reynolds number has 
a value of 3,070. There is a definite change in direction at a 
heat input of 24,000 B.Th.U. at a Reynolds number of 2,000. 
These figures are a good indication that turbulence is playing a 
big part. Moreover the following tests tend in the same direc- 
tion. It was decided to make some burners with narrower slots, 


* Leason. University of Leeds Library. Private Communication. 


HEATING PERFORMANCE OF SLOT BURNERS 


Heat 
transfer 
convected 
calculated 
B.Th.U. per 
sq. ft. per 
hour (thous.) 


Heat 
radiated 
B.Th.U. per 
sq. ft. per 
howfr diff. 
(thous.) 


wall 
temperature 
radiated <. 





Section 1. 
1 in. long 
tunnel 

taper 4 in. 
to 0-142 in. 


0:5 in. 
0-025 in. 











Section 2. 
1 in. long 
tunnel 
taper 4 in. 
to 0-264 in. 


0-5 in. » 
0-017 in. 











Section 3. 
14 in. long 
tunnel 

taper 4 in. 
to 0°16 in. 


222 
282 
342 
408 
438 
516 


225 576 


62 

88 
108 
134 
134 
154 
154 


160 
194 
234 
274 
304 
362 
422 


NN Wwwewwh 


PPS toe 
SOHAWOhN © 
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Fig. 2. Nomogram for calculating theoretical jet velocities 
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keeping the burner port constant and so to get mixture flows of 
lower Reynolds number. Two burners were constructed with 
slots of width 0.017 in. and 0.008 in., the latter being a strip 
metal grid. The results of tests on these burners certainly show 
considerable increases in the capacities of the burners with 
diminishing width of slot. Turbulence due to slot width may 
not be the only disturbing factor at higher mixture feeds, but 
tunnel convergence may be playing an important part. 

It had formerly been noted that with large slots discharging 
into a small taper tunnel that the phenomenon of maximum 
heat delivery had been observed, but we had not tried a small 
taper tunnel with small slots. This was, therefore, done next, 
and in Section 2 of Table 3 the results are given to show little 
indications of change in direction, and in fact its performance 
eventually equals that of the narrower tunnel B with its greater 
mass velocity. In the case of the wider mouth tunnel a greater 
proportion of the heat is transmitted by radiation. There are 
thus grounds for supposing that tunnels of smaller taper would 
be an advantage and it was decided to make a tunnel of taper 
14° included angle and get a mass velocity at the mouth equal 
to burners A, B, and C by extending the length of the tunnel 
to 14 in. The results are given in Section 3, Table 3. 

It should be noted that the slots were 0.020 in. width so that a 
considerable improvement is shown by making the tunnel taper 
less. The change of cross-section due to a 14° included angle 
on a straight tunnel corresponds to that due to a 7° included 
angle on a circular section and is, therefore, in harmony with 
general practice. With small taper tunnels there does not seem 
to be much point in making the slots less than 0.020 in. 

Of the various burners constructed we may regard the per- 
formance of that marked E as typical and summarise it as 
follows:- 

Air pressure, lb. per sq. 4 1 2 3 
Gas consumption, cu-ft. ae in. length of 

tunnel cae : 27 39 55 66 
Gas rate, cu.ft. per sq. in. ‘tunnel aperture 

for + in. wide tunnel ... ~ waa see 
B.Th.U. developed per cu.ft. of tunnel 

space—mill. * ae SS Rh 

One of the most important considerations is the life of the 
refractories. As regards the tunnel walls the temperature will 
be shown in Table 3 varying with rate of working but is well 
within the scope of the high grade sillimanite used. The slotted 
grid is at a much lower temperature and trouble is not antici- 
pated here. Burners have been in use (40 hours per week) for 
a year under rather disadvantageous conditions with very 
encouraging results. Some readily replaceable unit construc- 
tion which could be pre-fired and cemented into position as 
required, seems to be called for. 

Coupled with this question of life is that of the strength of 
the refractory block. For low pressure working up to 2 or 
3 Ib. there seems to be little doubt (though it has not been 
made the subject of test) that the refractory is strong enough. 
For high pressure working extra support of the refractory, with 
possibly a metal grid, may be required. 


The Question of Noise 


Another important consideration, especially where the burner 
has to be tended, is that of noise. At low ratings, up to 2 Ib. 
air pressure, the burner would be regarded as quiet. Above 
about 4 lb. air pressure the noise would not generally be 
permissible. 

A number of burners have béen supplied or are on order for 
the silver soldering of components of oil lamps. Such opera- 
tions require the precision and shape of the flame more than 
intensity other than that of correct mixture adjustment. Air 
pressures of 1 Ib. per sq. in. are adequate. With such small 
tubular and pressed assemblies mounted on a turntable and 2 in. 
slot burners directed across the work, fusion times of 40 to 60 
seconds are attainable. A fair degree of overheating is found 
to be possible, a component fused at 40 seconds being unharmed 
by 60 seconds heating so that with proper attention wastage 
should be reduced, the process can be fully mechanised or left 
to individual attention. 

A brass boss to be soldered to the centre of a 4 in. brass tube 
by two silver solder rings required 50 seconds for the first ring 
and 10 seconds for the second on rotation into position. The 
total gas consumption for the two burners required was 50 cu.ft. 
per hour. Semi-skilled labour could be employed. 

A firm of manufacturers of steel blades required a local 
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softening of a narrow strip 2 in. by 4 in. wide across the handle 
—a time of 18 seconds not to be exceeded. A time of 15 
seconds was attainable, the gas consumption for the burner 
being 100 cu.ft. per hour. 

Experiments are on hand for the local hardening of two 
cutting edges of special cutter blades of section about 1 in, by 
4 in. This relatively heavy section requires about 80-95 seconds 
for bringing the edges to hardening temperature at 14 lb. air 
pressure. 


Edge Fusion of Glassware 


A great deal of experimental work has been performed on 
edge fusion of glassware for which the burner was originally 
devised. This work is still in hand. 

It is felt that this burner is capable, perhaps in a somewhat 
restricted field, of rendering some very good service in industrial 
heating. The essential features of its design have been estab- 
lished by the means described and its performance coincides 
with the maximum effort of which forced convection, assisted 
by radiation, is possible. Though simple in outline it yet 
remains for us to put its construction on a really sound basis. 


Standard for Underground 
Copper Tubes 


HE revised British Standard for copper tubes to be buried 

underground (B.S. 1386:1957), provides for tubes having 
the same applications as those dealt with in the 1947 edition. 
Thus they are suitable for connection by means of compres- 
sion fittings, or capillary fittings or by bronze or autogenous 
welding, and are of the type to be buried underground for 
the conveyance of water, town gas etc. 

The value of the maximum tensile strength for annealed 
tubes and the minimum tensile strength for as-drawn tubes 
has been reduced from 17 tons per sq. in. to 16.5 tons per 
sq. in., and the angle of drift has been amended to 45° (the 
angle now being adopted in all British Standards for copper 
and copper alloy tubes). 

Other amendments are a modification of the ‘freedom from 
defects’ clause to ensure that deleterious films are not present 
in the bore of the tube; and a clause which specifies marking 
with bands of adhesive tape indicating the number of the 
standard and temper of the tubes supplied, as well as per- 
manent marking of the tubes with the supplier’s identification 
mark. 

As in the previous edition, tubes are standardised on the 
basis of outside diameter; this means that the outside diameter 
selected for each size is that laid down in B.S.659: 1955, one 
wall thickness being recognised as standard for each nominal 
size. 

Also as in the previous edition, two grades of copper are 
specified complying with B.S. 1172 and B.S. 1174, but by 
using the designations C106 and C107 they have been further 
identified with the corresponding alloys in the schedule of 
copper and copper alloy tubes (B.S.2871). 

Copies of this Standard may be obtained from the British 
Standards Institution, Sales Branch, 2, Park Street, London, 
W.1. price 3s. 


1 MILL. STANDARDS SOLD 


Sales of more than a million copies of British Standards, 
and new issues bringing the total number of current stan- 
dards to over 3,000 are among the achievements recorded in 
the annual report of the British Standards Institution for the 
year ended March 31, 1957, which was presented to the 
Institution’s members at the annual meeting yesterday. The 
number of subscribing members supporting the Institution— 
over 9,000—is also the highest yet reached. , 

The report’s 270 pages show developments over the whole 
range of industry. The introductory section mentions achieve- 
ments in both traditional and newly established industries, the 
former including the start of work on three new standards for 
colliery equipment, and the latter covering the preparation of 
standards for automation and nuclear energy. To promote 
the wider use of standards in industry the Institution has con- 
tributed to new training courses concerned with standardisation, 
simplification and specialisation—known as the ‘three S’s.’ 
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“Purification, Stock, London" London Wall 7938/9 & 7930 


BUFFALO EJECTOR 


For pumping water or other liquids. 
Send for List:— 
GREEN & BOULDING, LTD. 
1@2a Dalston Lane, London, E.8 


“KLEENOFF” * 


THE COOKER CLEANER 


‘*KLEENOFF”’ 


FIBRE BRUSHES 
RUBBER MOPS 


‘*‘KAY-DEE”’ ~* 


KETTLE DESCALER 


for resale to the public and in bulk for works use 


BALE & CHURCH, LTD. 


CROMPTON WAY, CRAWLEY, SUSSEX 


PLANT &c. FOR SALE 





SPECIAL OFFER: 12 in. loose flanged tube in 

18 ft. lengths, complete with joint rings, nuts and 
bolts. Reconditioned material. Delivery ex stock. 
Midland Iron & Hardware Co. (Cradley Heath) Ltd., 
Cradley Heath, Staffs. Tel.: Cradley Heath 6264-5-6. 


FoR Sale or for hire, Hudswell Clarke 0-6-0 Stan- 

dard Gauge Steam Loco, in good condition, 
Apply, Eagre Construction Co., Ltd., Scunthorpe, 
Lincolnshire. "Phone, 4513 (7 lines). 


APPOINTMENTS VACANT 
ECHNICAL ASSISTANT, aged 20-25 years re- 
quired for Laboratory and Pilot Plant work in 

connection with drying and heat exchange problems. 

Some Laboratory experience essential. Salary above 

average. Excellent prospects rapid promotion. Con- 

tributory Pension Scheme and Non-Contributory Life 

Assurance. Write, Dunford & Elliott Process Engi- 

neering, Ltd., Linford Street, London, S.W.8. 





WALES GAS BOARD 


MERTHYR TYDFIL AND DOWLAIS 
UNDERTAKING 
GAS FITTER (FIRST CLASS) 


A VACANCY exists for a FIRST CLASS GAS 
FITTER. The present rate of pay is 4s. 84d. 
per hour and a Flat is available at 143, High Street 
(Main Showrooms), for which a rental of 12s. 6d. per 
week is payable. 
Applications should give full details of training and 


experience. 
D. E. West, 


Engineer and General Manager. 


Gas Offices, 
143, High Street, 
Merthyr Tydfil. 


SOUTH WESTERN GAS BOARD 
SHOWROOMS SUPERVISOR, BRISTOL 


APPLICATIONS are invited for the position of 
SHOWROOMS SUPERVISOR, Bristol. The 
successful applicant will be responsible to the District 
Engineer and Manager for the supervision and control 
of all Showroom personnel, including Cashiers and 
Enquiry Staff, the efficient operation of the principal 
Showroom at Radiant House, display of appliances, 
design and arrangement of window displays and the 
maintenance of Showroom sales records. He will 
also be required to ensure that the Branch Show- 
rooms in the Bristol District are supplied with appro- 
priate display materials and advise on window 
dressing and the operation of the smaller Showrooms 
generally. Applicants should have a wide experience 
of selling Gas appliances and have organising ability. 
The salary will be within Grades APT. 10/12 of 
the National Joint Council for Gas Staffs salary 
scales (£860-£1,070), according to qualifications and 
experience. The successful applicant will be required 
to undergo a medical examination and to join the 
Board’s Staff Pension Scheme. 

Applications stating age and experience should be 
addressed to the Divisional Engineer and Manager, 
Bristol/Bath Division, South estern Gas Board, 
Radiant House, Bristol, 1, to be received not later 
than Monday, October 7, 1957. 


Telephone: Harrogate 69212. 








ASSISTANT SALES MANAGER.—Manufacturers 

of gas-heated Wash Boilers and Washing 
Machines require an ASSISTANT SALES 
MANAGER. ood commencing salary and excep- 
tional prospects for early promotion to Sales 
Manager. xperience in selling gas appliances is 
essential, and the successful applicant will be required 
to reside in the Manchester area. Car provided. 
Write stating age, experience and qualifications to 
Box No. 330, Gas Journal, 11, Bolt Court, Fleet 
Street, London, E.C.4. 


NORTH WESTERN GAS 


LIVERPOOL GROUP 
CHEMIST 


APPLICATIONS are invited for the above pension- 

able appointment at the Central Laboratories, 
Wavertree, at a salary within Grades A.P.T. 6/7 
(£640/£785 p.a.) 

The minimum qualification for this post is the | 
Higher National Certificate in Chemistry and indus- 
trial experience is desirable, preferably in fuel 
technology. 

Application should be made on the official form 
obtainable by writing to the Chief Personnel Officer. 
Ljverpool Group, N.W.G.B., Radiant House, Bold | 

reet, Liverpool, 1, and should be returned to nad 
within 14 days. | 


BOARD 


MIDDLESEX COUNTY COUNCIL 


‘THE following vacancies exist with'n the Organisa- 

tion and Methods Division of the Clerk’s t 
(a) 2 posts in A.P.T. IV (£992 rising at April 1, 1958. 
to £1,055 x £50—£1,205 p.a.). (b) 2 posts in 
A.P.T. III (£817 15s. Od. rising at April 1, 1958, to 
£875 x €35 (4) x £40—£1,055 p.a.). Officers 
appo'nted required to work as part of team engaged 
on both Organisation & Methods Reviews & Staff 
Inspection. Must possess high degree of tact and 
initiative and be able to apply logical and analytical 
approach to problems. Established. Subject to 
medical assessment. Prescribed Conditions. Apply 
to the Clerk (Ref.: C/O & M), Guildhall, West- 
minster, S.W.1, stating post required, age, experience. 
qualifications, present salary and giving names of 
three referees, by October 12 (Quote W.149 Gas 
Journal). Canvassing disqualifies. 


DOMESTIC 
UTILISATION OF GAS 


SMITH & LE FEVRE 
20/- inc. postage 
WALTER KING, LTD. 


11, Bolt Court, Fleet Street, 
E.C.4. 
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A major contribution by HOLMES 
at LITCHURCH GAS WORKS 


HOLMES-CONNERSVILLE 
EXHAUSTERS 


HOLMES-ELEX 
DETARRERS 


AMMONIA WASHERS 
TOWER PURIFIERS 


HOLMES-CONNERSVILLE 
METERS 


Photographs reproduced by kind permission of the East Midlands Gas Board 





GAS DEHYDRATION 
PLANT 


Tower Purifiers 


Holmes-Elex Detarrers 


W. C. HOLMES & CO. LTD 


TURNBRIDGE *- HUDDERSFIELD 


Holmes-Connersville Meters 


Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830 
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GUNITE AND CEMENTATION 


Systematic repairs to structures based on 
systematic diagnosis of defects 


WHITLEY MORAN & CO.LTD 


Specialists in the Repair of Engineering Structures 
5 OLD HALL ST., LIVERPOOL, 3— CENT. 7975/6 


September 25, 1957 


J. BROWN & CO. LTD. 


SAVILE TOWN, DEWSBURY, YORKS. 
Supply :- 


“ BROWNOX-de-LUXE ” PURIFYING MATERIAL 


Purchase:- SPENT OXIDE 


UNDERPRESSURE ENGINEERING CO., LTD. 


 UNDERPRESSURE UNION FOUNDRY, MANSFIELD, NOTTS. 
CONNECTIONS ALL TYPES OF DISTRIBUTION MATERIAL IN STOCK 
LEABLESS Service Enquiries : 


SPLIT COLLARS 
STAFFORD HOUSE, NORFOLK STREET, STRAND, W.C.2 
SOCKET CLIPS ‘Phone: MANSFIELD 1256. "Phone: TEMPLE BAR 9910 

‘Groms: CASTINGS. MANSFIELD. “Grams: WASHER. ESTRAND, LONDON. 


CENTRAL ACTION 
DRILL STANDS 


STOP COCK BOXES 
TOOLS, ETC. 


COAL AND COKE 
SCREENING & SIZING 
PLANTS. 
RETORT SETTINGS 
PRODUCERS, FURNACES 
REPAIRS. 


GRABBING 


Keeping mountains of coke on 
the move is the daily duty of this 
Smith Electric Grabbing Crane, 
seen here loading hoppers from a 
stockpile. The crane is mounted 
on a special gantry and runway, so 
that a greater stacking area is 
possible. The extra large grab 
has a capacity of 140/110 cu. ft. 
According to requirements, this 
type of crane can also be supplied 
for operation by other forms of 
motive power. 
Consult Smiths whenever a special 
handling problem is involved. 


THOMAS SMITH & SONS (RODLEY LTD 


CRANE & EXCAVATOR WORKS + RODLEY = 


ELEVATORS, 


CRANES 


FOR BULK 
HANDLING OF 
D\ GOAL AND 


LEEDS * ENGLAND 


Registered as a Newspaper, Printed by StraKeR Brotuers Ltp., E.C.2 for WALTER Kino Limrtep, 11, BoLT Court, PLeer St., LONDON, E.C.4.,i Wednesday, September 25, 19: 7 
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VES Po board 


9 
WwW é S T 4 . . . a complete organisation for 


the design, fabrication and erection of carbonization plant 


GLOVER-WEST CONTINUOUS VERTICAL RETORTS - C.0.L. INTERMITTENT VERTICAL CHAMBERS * COLLIN COKE OVENS 


WEST'S GAS IMPROVEMENT COMPANY LIMITED 


ALBION IRONWORKS - MILES PLATTING ~ MANCHESTER 10 
Tel: COLlyhurst 2961! Grams: Stoker, Manchester 


London: Columbia House, Aldwych, W.C.2. Tel.: HOLborn 4108 
C.0.L. Div: Chandos House, Buckingham Gate, S.W.! Tel: ABBey 6912 


PL3 
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For the Measurement and Control of PRESSURE, SUCTION, FLOW RATE, 
TEMPERATURE, LIQUID LEVEL, LIQUID INTERFACE LEVEL, DENSITY, 


COMBUSTION, FLOW RATIO. 


Meters & Controls 


AN AUTOMATIC CONTROL INSTALLATION FOR INCREASED 
EFFICIENCY IN GAS MAKING 


WASHER 
*e 
PRODUCER GAS 


Pd 


” PRODUCERS 


COND. SERS i 


; + 


2° STEAM MAIN 


y ELECTRICAL CONNECTION 


MEX HAUSTERS 
ee 


At the Ponders End Works, 
Tottenham Division, Eastern Gas 
Board, raw gas from two I.V.C. 
benches is diluted by approximately 
50 B.Th.U., by washed producer gas. 
The diluent gas is introduced before 
the primary condensers via a 
motorised proportioning valve. The 
valve is operated remotely by push 
button controls about 400 feet away. 
Here the C.V. trend is observed on 
a nearby calorimeter connected at 
inlet to benzole plant. 


An Electroflo ring balance, trans- 
mitting flow meter is installed near 
the producer gas valve. Diluent flow 
rate indicators are situated in the 
exhauster house, and at the valve 
itself which can be manually 
operated in the case of electrical 
failure. 

Venturi steam to the diluent pro- 
ducers is automatically controlled 
by a series 55 oil-operated regulator 
to maintain constant offtake 
pressure conditions. 








Diluent producers offtake pressure records. The 
lower chart shows the effect of automatic control 
of Venturi steam. 


i. 12” DIA. INDICATORS 


show flow rate of diluent 
under remote control. 


2. RING BALANCE 
GAS FLOW 
TRANSMITTER 


and orifice plate, 3, in diluent 
main operating flow indica- 
tors as above. 


4. SERIES 55 
OFFTAKE 
REGULATOR 


automatically control- 
ling. Venturi steam to 
diluent producers. 


METERS COMPANY LIMITED 


Head Office: Abbey Road, Park Royal, London, N.W.10. 
Factories: Park Royal, London and Maryport, Cumberland 


Telephone : ELGar 7641/8. Grams & Cables: 
Elflometa, London, Telex. Telex No. 2-3196 





